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to cure it. 
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inside the 
science 
of early 
detection. 
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Breakthrough Leads 
to Windows That 
Produce Energy 

CAMBRIDGE Mass. —University 
scientists have developed windows 
that collect solar energy. A major 
, advancement, the windows use a 
special coating to absorb sunlight and 
then re-emit the energy into the glass, 
which conducts it to solar cells. 


r. 


‘Guerilla Gardeners’ Take Initiative to Beautify Urban Areas 


LOS ANGELES—People all over 
. the world are reaching for rakes and. 
shovels in an effort to transform 
• neglected public spaces. And they’re 
not waiting for permission from city 
officials. It’s a grassroots movement 
that’s growing. Literally. On any given 


Saturday night in cities from L.A. to 
London, you can find ordinary citizens 
pulling weeds alongside freeway off¬ 
ramps. Or planting flowers in vacant 
lots. And it's almost always done 
anonymously. In most cities, getting 
approval to beautify public property 


New Plastics 

( Biodegrade in 
Just Four Months 

ROLLA. Mo. — A team of researchers 
is creating new types of biodegradable 
. plastic that will help reduce the amount 
of landfill-clogging waste Americans 
\ produce each year. The material, 
which modifies several bio-based, 
oil-based and natural polymers, eould 
go a long way toward minimizing 
the size of landfills. Ultimately, the 
team hopes to develop a variety of 
applications for the plastic, including 
bags, bottles and product packaging. 


is nearly impossible. Not because 
anyone objects to the idea, but because 
bureaucracy often gets in the way. As a 
result, “guerilla gardeners” are quietly 
taking it upon themselves, donating 
time and resources to help change the 
face of their neighborhoods. 

Pact Protects 
2,400 Square 
Miles of Amazon 

J GEORGETOWN. Guyana - 
( With the support of a U.S.-based 
conservation organization, leaders 
from Guyana’s Wai Wai tribe are 
working to protect their section of 
the rainforest from commercial 
loggers. The 2,400-square-mile 
Wai Wai-controlled section helps 
make up a vital area called the' 
Guyana Shield, which includes 
approximately 25 percent of the 
tropical rainforests left in the 
world. It’s also home to several 
I rare animals, including the jaguar. 
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GOOD THINGS are 
HAPPENING TODAY 

LIKE THREE LUXURY HYBRIDS FROM LEXUS. 


Offering 76% fewer smog-forming emissions* That’s progress, 
and more power, the RX, GS and LS Hybrids That’s taking action, 
are the most advanced vehicles on the road. That's the power of h. 


see more good things at thepowerofh.com 

*Versus other similar vehicles in their class. The projects being referenced are not affiliated with and do not endorse Lexus products or services. Vehicles shown with optional equipment. ©2008 Lexus. 
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My plan is to make them look even bigger. 
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Welcome to Plan B from Brother.® The smarter way to print business documents in color. The new Professional Series color 
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Superproducer 



Kip Cullers is the king 
of bionic agriculture. His 
secrets: turbocharged 
seeds, precision chemistry 
—and a bit of TLC. 

BY BILL DONAHUE 


74 

Diary of a Self- 
Help Dropout 

A frazzled freelancer 
looks for a better way 
to run his life. 

BY CHRIS HARDWICK 


80 

Early Warning 

Why we should stop 
trying to find a cure for 
cancer and focus instead 
on quick detection. 

BY THOMAS GOETZ 

00 

The Mac at 25 

In 1984, Steve Jobs 
launched the desktop 
revolution. Today, Apple 
is still thinking different. 

BY STEVEN LEVY 

94 

The Blackhat 

Max Butler ruled the stolen 
credit card underground— 
but the Feds were closing in. 

BY KEVIN POULSEN 

108 

No-Flood Zone 

Dutch engineers have 
a daring plan to combat 
rising seas. Step one: 

Build a huge wall. 

BY DAVID WOLMAN 

114 

Joy Ride 

The Icon A5 plane is sexy, 
portable, and a breeze 
to fly. You are so going to 
want one. 

BY CARL HOFFMAN 
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Mr. Freeze 

Julian Bayley has a way with ice. He cuts. He shapes. 

He sands and polishes, creating extravagant frozen structures 
in luxe playgrounds from Dubai to Vegas. 


BY BEN PAYNTER 


photograph by Asger Carlsen 
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Play Found 
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for ’09 (sub-$100 Blu- 
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Why do we still fax? 
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Bashir, Animal 
Collective, BlackBerry 
Storm. Music Mix 
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Create The D&D 
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Artifacts from the future. 
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TheFacebook 

Underground 


re: The Food Issue 


lies, damn lies, and statistics. Yeah, we know the saying. But take it from us 
(and from our long-suffering design and research departments), charts and graphs 
and statistics are hard to assemble into a meaningful package. Much harder, in many 


The “corncob” on the 
November cover is 


FEEDBACK 

Stories that got the 
most reader comments 
this month. 


WHAT YOU MAY 
HAUE MISSED 


► The end of blogs 

► Facebook 

► Food 

► Trend-spotting 

► Bowling 

► Megaships 

► Zombies 

► Time zones 


ways, than some long-winded essay. So we bristled at the suggestion that we took 
the easy way out by choosing a graphic format to analyze the future of food. Those 
of you who appreciated our approach, please accept 100 percent of our gratitude. 


actually a stacked bar 
chart showing the end 
uses of the 600 billion 
pounds of corn the US 
produces every year. 


editorial correspondence rants@wired.com 


Digestive Tracts 

Bravo! Magnified “The Future of 
Food" (issue 16.11) is truly a first- 
class synthesis—a doctoral brief 
of a very complex subject that 
was depicted in an outstanding 
graphic and contextual manner. 

I know of no other similar pre¬ 
sentation that is as germane, 
readable, or informative. Thank 
you for taking such a giant step 
into new informational spheres. 
It's a masterful opus. 

DON HARLOW 
Arlington Heights, Illinois 


Are you getting lazy at wired? Your cover story on the future of food 
promises to tell us “how science will solve the next global crisis." Problem 
is, it's nothing but graphs and charts. 

Consider the graphs that show how much land remains that could be 
drafted into agriculture. This is apparently meant to reassure readers 
that there will be plenty of food for all. Had you done some reporting, you 
might have discovered that converting wild land to farming releases tre¬ 
mendous quantities of carbon dioxide into the atmosphere. You might 
also have found that the most important cause of extinction is habitat 
destruction. This means that plowing all that potential farmland in Africa 
would put the last of the megafauna at greater risk than they already are. 

Your oversimplified approaches to “journalism" appear designed to 
save you legwork and to lull the ignorant about issues that are critical 
to the future of the planet. But they are far too complex to be dealt with 
in this manner. You need to go back to basics—good, solid reporting. 
DAVID C. HOLZMAN 
Lexington, Massachusetts 


Your story on food was completely 
misfocused. There isn't a shortage 
of food; but there is a vast over¬ 
supply of governments and crimi¬ 
nal organizations that through 
gross mismanagement and/or 
deliberate policy prevent people 
from growing and/or purchasing 
the food they need. 

JOHN PRITCHARD 

Hansviiie, Washington 
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Flickr, you can organize photos into collections, tag them and save or share them with friends and family. 

-. in 

3. Because Storm enables you to automatically append geotags with location information, anyone who views your photos 
will know where in the world you were when you took them. 
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A touch screen that allows you to be as accurate as ever. 
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phone. Click to go. 
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Storm gives you full multimedia capabilities—videos, music, 
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screen ever put on a BlackBerry. And, it's got an easy-to-use 
3.2 Mega Pixel camera for crystal clear images. No BlackBerry 
takes a better picture. Period. 


GLOBAL 3G 

Stay connected across the globe. Check out your favorite 
sites, watch streaming video, and navigate the Web at fast 
3G speeds for desktop browsing on the go. Cut the cord to 
your computer and leave your laptop behind. Storm gives 
you freedom, and Verizon Wireless has America's most 
reliable wireless network. 
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STORM™ 9530 SMARTPHONE, THE WORLD'S FIRST 
TOUCH-SCREEN BLACKBERRY. INCREDIBLY COOL. 
UNBELIEVABLY FAST. ALL WITH THE SECURITY THAT 
COMES WITH OUR NETWORK. AMERICA'S LARGEST 
3G NETWORK, VERIZON WIRELESS. TAKE A LOOK 
UNDER THE HOOD AT THE STORM'S KEY FEATURES. 


THE SHAPE OF THE FUTURE 

The sleek, smooth shape of the future, here today. This Storm 
is your ticket to 3G connectivity. There has never been a touch¬ 
screen cell phone like it. Only Storm has RIM's legendary 
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capability (so you can pinpoint your location or your destination). 
You'll be blown away by this Storm. 
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Truthiest line from 
an otherwise meandering 
letter: “There will 
only ever be one Weird Al.” 



Food for Thought 

Conventional agriculture is not 
the devil incarnate. There's room 
for improvement, to be sure, 
but we need to use the scien¬ 
tific, technological, and genetic 
advancements as they currently 
exist to feed the world today. 

We need to eat and produce 
smarter, with more environmen¬ 
tally friendly practices and fewer 
food miles between farm and fork 
(recognizing that not all kinds of 
food can be grown in all places and 
eliminating all transportation sim¬ 
ply isn't feasible). We need the 
management know-how, the mar¬ 
keting savvy, and the political forti¬ 
tude to farm profitably tomorrow. 

wired shares my personal 
agriculture philosophy: “Our 
capacity for innovation is as limit¬ 
less as our appetites.” 

That is farming’s future. 
Excerpted from a comment 
posted on farmanddairy.com 
bySUSAN CROWELL 

The idea that our technology is 
limitless is a bold statement. We 
face sinking water tables, soil 
depletion from the use of fer¬ 
tilizers, the risk and cost of our 
hub-and-spoke food transpor¬ 
tation system, and chronic ill¬ 
nesses due to the overuse 
of processed corn and other car¬ 
bohydrates. Our science is lim¬ 
ited in its understanding of the 
impacts of the Green Revolution! 
Not to mention the resistance of 
US corporations to any kind of 
change that makes the game more 
equitable to small operators. 
Excerpted from a comment 
posted on Wired.com 
by ALBY 


Twitter Chatter 

We should have known that Paul 
Boutin's essay, “Kill Your Blog" 
(Start, issue 16.11)—basically, use 
Twitter instead—would inspire 
a lot of digital ink. He advised 
writers to keep it short, so read¬ 
ers on Wired.com went and 
threw upwards of8,400 words 
right back at him, including: 

To hell with your stupid theories. 

TECHNOPHILE 

Absolute bollocks. 

RASCALNIKOV 

STFU. 

AGENTZERO 

Twitter, Facebook, and Flickr are 
cool and personal, but they’re not 
an instant cure for obscurity. It's 
more important to decide where 
your audience is and how best to 
reach them using all the tools at 
your disposal. Go ahead and start 
that blog as your hub, then inte¬ 
grate sites like Facebook, Twitter, 
and Flickr as your spokes and see 
where it takes you. 
PONDERDREAM 

And, inevitably: 

I’m totally going to blog 
about this. 

DARIUSMONSEF 



Irate Letter of 
the Month 

Note that came to us for no par¬ 
ticular reason whatsoever but 
that we like anyway and reprint 
here verbatim: 

A letter for publication. Please let 
me know promptly if there is some 
sort of problem publishing this 
in your next issue. I’m old, unwell, 
and won’t be around forever. 

Dear Editor, 

Today I received an electric 
mail from “Erection Problems” 
telling me that I had the appar¬ 
ently unique chance to make my 
“squib” a “real space rocket” 
and raise me up to “the seventh 
sky of the sexual satisfaction.” 
WHAT THE HELL?! 

Of all the impertinent things 
to offer a man. 

We can put an alleged man 
on an alleged moon, but we 
can’t seem to protect ordinary, 
law-abiding chaps from great 
big stinking servings of crass 
opportunism and depraved 
filth whilst they try to eat their 
mid-morning muffin. 

Who is responsible for this, 
and can they be punished imme¬ 
diately? Please advise. 

Yours sincerely, 

OSCAR BRITTLE 
Killara, Australia 

Sarcastic Letter 
of the Month 

I don’t think your magazine fonts 
are small enough. I can still read 
your magazine if I use a magnify¬ 
ing glass. Could you please make 
the fonts even smaller, prefer¬ 
ably so they are no bigger than 
the period at the bottom of this 
question mark? Is it possible for 
you to switch to a font size of 1? 
DAVID AUSMAN 
Arlington, Virginia 

Why yes , yes we can make the fonts smaller ! How about this ; 
is this small enough for you ? You should talk to Bob Cohn , our 
executive editor . His pet peeve is when we run tiny white type 
on a silver gray background . Only 16 - year-olds can read it . We 
call it “Bob gray . ” He hates it so much he Quit . — Ed . 



LESSONS FROM 
OUR TOP-SELLING 
COUERS OF 2008 
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Th.K.mlor Sooner 


When in doubt, 
do a cover in 
neon—preferably 
Pantone 805. 

^ Julia Allison is 
totally sexy. 

So is Steve Jobs. 
» Even better 
than neon: a dark, 
brooding still life. 
™ Also, Julia Alli¬ 
son is totally sexy. 


EXPECTED COUER 
TOPICS FOR THE 
REST OF 2009 
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LOOK UHO’S 
UIRED NOW 

We are so sending him 
a subscription. 

Obama clearly is 
poised to become 
the first truly 
“wired” president 
of the digital age. 

Associated Press 
FDR chatted with 
the country through 
the radio, JFK mas¬ 
tered the use of 
television to bring 
us Camelot, and 
now Barack Obama 
is set to become the 
first ever “wired” 
president. 

Dorsey Shaw 
Air America 
It is not surprising 
that the man called 
the nation’s first 
“wired” president 

has championed 
the idea of an open 
Internet. 

Cecilia Kang 
The Washington 
Post 

There is discussion 
that Obama will 
be the first “wired” 
president. Watch 
out for that one. 
Plugged in is good. 
Driven by and 
held hostage to 
mass opinion, not 
so good. 

Mark McKinnon 
The Daily Beast 


RERDER 

REACTION 

GAUGE 



HATE LOVE 



Memory Lanes 

Chris Hardwick's little piece 
about his dad's bowling prow¬ 
ess and all this newfangled 
tech they're stuffing into mod¬ 
ern balls got readers incensed: 

What hogwash (“Technology’s 
Gutterball,” Start, issue 16.11)! 
The bowlers of the ’50s and 
’60s had it made. If you want 
tough conditions, revert to 
those of the ’30s and ’40s. Try 
bowling with wooden balls 
and then tell me how much fun 
it is to average 190. 

Excerpted from a comment 
posted on Wired.com 
by PERFUSEGUY 

You need to hire someone less 
cynical than Chris Hardwick. 
Maybe he could write for 
Grouchy Old Man magazine. 
More people now know how to 
throw the ball with a hook, so 
they’re successful at bowling, 
making the sport more fun to 
enjoy with friends. Hardwick 
may be good, but I bet no one 
else bowled with him because 
it wasn’t fun to use a house ball 
and get beaten by someone with 
a custom-drilled ball. 
Excerpted from a comment 
posted on Wired.com 
by CHIPSMCSLAGLE 


Horse Sense 

A clarifying point regarding Eng¬ 
lish grammar and sentient beings 
(“Pimp My Pony,” Start, issue 
16.10): Our equine friends, unlike, 
say, a wireless router, come in 
two genders: male (stallions) and 
female (mares). Some humans 
make a third “gender” (geldings) 
by castrating the stallions. 

One should thus refer to a pony 
as he or be politically correct and 
go for he or she. Equines, as sen¬ 
tient beings, aren’t objects with 
which we entertain ourselves 
but rather self-complete critters. 
With gender, to boot. 

DOUGLAS SPINK 

Bellingham, Washington 

We love horses! But we also love 
grammar. The following defini¬ 
tion of the pronoun it appears in 
Merriam-Webster;" a person or 
animal whose sex is unknown or 
disregarded." 

Just as one might say “I don't 
know who it is" when referring 
to a knock at the door (even 
though the visitor is probably not 
a router), the gender-neutral it is 
correct usage for an animal when 
the sex is not known. Our pimped 
pony was generic—thus it. 
—JenniferPrior, wired copy chief 



Clock Watcher 

I really liked the truly geeky 
“Three Smart Things About 
Time Zones” (Start, issue 16.11), 
but I think it should have been 
a more significant piece. 

You might have expanded the 
item on “offset time zones,” for 
which there is a more substan¬ 
tial list than Venezuela. India 
is 30 minutes ahead of Pakistan 
and 30 minutes behind Bangla¬ 
desh, Iran and Afghanistan have 
odd time zones in relation to 
their neighbors, and Nepal is 
15 minutes behind Bangladesh. 

As a non-US resident, I found 
the item on Arizona intriguing; 
it reminded me of an episode of 
The West Wing in which Josh and 
Donna missed a train in Indiana. 

A little bit of further investiga¬ 
tion and I discovered that this was 
actually a long-running contro¬ 
versy, with individual counties 
flip-flopping between eastern and 
central time. 

Too bad you ran out of time. 

MEL SIEW 

London, England 

Eye for Detail 

Cost of an annual wired 
subscription: $10.00. 

Cost of a pack of gum: $2.00. 

Gum under the table in 
“What’s Inside: Orbit White Gum” 
(Start, issue 16.10): Priceless. 

T. M. HAWTHORNE 

Minneapolis, Minnesota 

undo In “See Manual for Details” 
(issue 16.11), images of the NASA 
Project Gemini Familiariza¬ 
tion Manual, the SR-71 Black¬ 
bird Environmental Control 
Systems, and the B-17F Flying 
Fortress were courtesy of and 
photographed at the Smithso¬ 
nian’s National Air and Space 
Museum. We should have given 
credit to the museum. 


RANTS Letters should include writer’s name, address, and daytime phone number and be sent to rants&wired.com. Submissions will 
almost certainly be edited and may be published or used in any medium. They become the property of wired and will not be returned. 
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One touch and the screen comes to life. And 


oh what a screen. This is eyeball-scorching 
widescreen clarity. It would be great for 
watching streaming videos. And looky here, 
it has streaming videos. This is a BlackBerry? 

Somebody pinch me. Hard. 


m 

Jonas Brothers 
Lovebug ** 
Alittle Bit longi 


Introducing BlackBerry Storm 

The world's first touch screen BlackBerry. 

Only from America's Largest 3G Network. 

1.800.2 JOIN in 


Veri OHwireless 


verizonwireless.com/stoi 


Subject to Customer Agm't & Calling Plan. Coverage not available everywhere. Network details & coverage maps at vzw.com. BlackBerry"', RIM”, Research In Motion”, SureType" and related trademarks, 
names and logos are the property of Research In Motion Limited and are registered and/or used in the U.S. and countries around the world. Screen images simulated. © 2008 Verizon Wireless. 









US research, President Obama must do more 
than spend money. by David Goldston 



back in September, when the 
presidential election seemed up 
for grabs, a group of more than 
60 Nobel Prize-winning scien¬ 
tists endorsed Barack Obama. 

One important reason: his plan 
to increase federal funding for 
research, which they argued 

would result in “new ways to provide energy... and improve our econ¬ 
omy." Fund science, goes the logic, because basic research always yields 
economic benefits. *1 Now, with the economy in tumult and a deficit that 
could reach $1 trillion this year, the question is not whether research 
and development should be a priority but whether Obama will be able to 
deliver. And even if he can still manage to increase funding, simply put¬ 
ting more cash into the same old research priorities won't help invent 
the future. Obama will surely aim to spend more than George W. Bush 
(but not enough to make everyone happy). More important, he'll have 
to create policies that ensure good ideas make it out of the lab. *1 Take 
energy. While campaigning, Obama promised to shell out $150 billion 
over 10 years on energy R&D, several times what the government allots 



now. But he based his pledge on the assump¬ 
tion that industry would buy permits from 
the government to continue to emit carbon 
dioxide and other greenhouse pollutants. 
This in turn would drive the demand for 
technologies that minimize greenhouse 
gases. But without auctioning carbon cred¬ 
its, which would require congressional 
approval—far from guaranteed—Obama 
would be able to afford only a fraction of 
that $150 billion. And no amount of money 
will matter without policies that foster a 
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market for alternative sources of energy 
and energy-efficient products. 

These new carbon-emission rules would 
raise the price of fossil fuels—never a popular 
move. That’s why neither presidential candi¬ 
date advertised that fact. John McCain actu¬ 
ally talked about lowering oil prices while 
touting a climate plan that would have raised 
them. But unless the prices of gas, oil, and coal 
reflect their total cost to the environment, 
ideas generated by research into green tech¬ 
nologies will never survive in the marketplace. 


The Obama administration’s promised 
economic stimulus package offers another 
opportunity to align policy goals with 
research priorities. Truly inventive trans¬ 
portation research has never received more 
than crumbs. We need more R&D on infor¬ 
mation networks and intelligent highways 
that direct drivers to the fastest routes, 
better-planned communities that reduce 
the need to drive in the first place, and more 
flexible and appealing mass transit systems. 
But none of the resulting innovation will 
make it to the real world without additional 
policy steps, like limiting federal funding to 
transportation projects that use the latest 
proven technologies. 

The richest opportunity of all is probably 
in biomedicine, which, at $30 billion a year, is 
the biggest area of nondefense government 
R&D funding. Obama has promised to remake 
health insurance, which provides a chance 
to put advanced medical technologies and 
therapies within the reach of far more Ameri¬ 
cans. But that’s even more complicated than 
it sounds. Treatment and research are con¬ 
fusingly entangled in today’s health system; 
teaching hospitals, for example, serve as 
research centers while relying on reimburse¬ 
ment for clinical services. Obama will have 
to make sure that the new system encour¬ 
ages insurers to reimburse for new drugs 
and devices, creating greater incentive for 
their development. 

In politics, proposing to spend more 
money on research makes nothing but 
friends. Thinking and acting comprehen¬ 
sively about science and the policies that 
can shape its application is not only riskier 
politically but more challenging intellec¬ 
tually. A willingness to take political gam¬ 
bles and avoid ideologically preordained 
conclusions is exactly the kind of change 
Obama promised during his campaign. He 
has an opportunity to fundamentally 
change science policy, but it will take a lot 
more than money. D3 
//////////////////^^^^ 

david goldston (partyofonecolumn 
@gmail.com) is a science policy columnist 
for Nature and former chief of staff for the 
US House Committee on Science. 



Three 
Smart 
Things 
About 

Sleeping 

Late 


1//You may 
need more sleep 
than you think. 

Research by 
Henry Ford Hos¬ 
pital Sleep Disor¬ 
ders Center found 
that people who 
slept eight hours 
and then claimed 
they were “well 
rested” actu¬ 
ally performed 
better and were 
more alert if they 
slept another two 
hours. That fig¬ 
ures. Until the 
invention of the 
lightbulb (damn 
you, Edison!), 
the average per¬ 
son slumbered 
10 hours a night. 
2// Night owfs 
are more creative. 
Artists, writers, 
and coders typi¬ 
cally fire on all cyl¬ 
inders by crashing 
near dawn and 
awakening at the 
crack of noon. In 
one study, “eve¬ 
ning people” 
almost universally 
slam-dunked a 
standardized cre¬ 
ativity test. Their 
early-bird breth¬ 
ren struggled for 
passing scores. 
3// Rising early 
is stressful. The 
stress hormone 
cortisol peaks in 
your blood around 
7 am. So if you get 
up then, you may 
experience ten¬ 
sion. Grab some 
extra Zs! You’ll 
wake up feel¬ 
ing less like Bert, 
more like Ernie. 
—Daniel Dumas 








Hellraiser Treupa 
homebrew flamethrower. 

Former contractor turned full-time tinkerer Bob Hofmann has built 
everything from an adult-size tricycle to a Skilsaw-powered dragster. But 
his real passion is fire. So a few years ago he came up with a lightweight, 
easy-to-use flamethrower he calls the Bonefire. Looking a little like an 
antique musket, the polished-metal torch has an elegantly simple design: 
Propane vapor collects in a half-gallon accumulator tank at the end of a 
3-foot-long tube. A bicycle brake caliper and cable control a steam-whistle 
valve, which unleashes the vapor in high-volume bursts that ignite as they pass an electric 
barbecue starter switch. Depending on your cable technique—strum, stroke, smack—you can 
produce a peep of flame, smoke rings, or a 20-foot torrent of hell. Hofmann sells his hand¬ 
made Bonefires for $850 a pop, but he already has his eye on a bigger inferno, a machine he's 
dubbed the Fountain of Flame. It'll use 32 GPS-controlled robots to re-create Las Vegas' Bella- 
gio water show in colored flames. We're getting hot just thinking about it.— candice chan 




Jargon 

Watch 

x Chemical 
equator 

n. A 31-mile-wide 
atmospheric barrier 
between Earth’s 
hemispheres, 
formed by weather 
patterns. Lucky 
for the south, it 
keeps out carbon 
monoxide from the 
industrialized north. 

Cloaker 

n. A device to keep 
heartless hackers 
from altering the 
radio-controlled 
settings on pace¬ 
makers. Still in devel¬ 
opment, it should 
permit only autho¬ 
rized doctors to reset 
patients' hearts. 

x Ecomodding 

v. Modifying a car 
to maximize fuel 
economy—it's the 
gearhead com¬ 
plement to hyper- 
miling. With green 
tweaks like aero¬ 
dynamic hubcaps 
and combustion- 
optimizing thermo¬ 
stats, ecomodders 
second-guess the 
engineers behind the 
Honda Civic and even 
the Toyota Prius. 

X SRLI 

n. The Sampled Red 
List Index, a sort of 
Dow Jones for track¬ 
ing worldwide bio¬ 
diversity. Recent 
findings showthat 
up to 36 percent 
of mammals face 
extinction, which 
means they’re even 
more endangered 
than Wall Street 
investment banks. 
—Jonathon Keats 
( jargon@wired. com) 
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GUITAR HfRUtimS % ROCKBAHDn AVERS 


PEOPLE WITH SIX PLASTIC INSTRUMENTS AT HOME 



GOOGLE INTERNS 


IVY LEAGUE GRADS 


IPHONE USERS 


EXTROVERTS 


ENOUGH ABOUT YOUR IPHONE ALREADY 
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Contact us at 1-800-P0RSCHE or porscheusa.com. ©2008 Porsche Cars North America, Inc. Porsche recommends seat belt usage and observance of all traffic laws at all times. 



Performance: 30hp more. 

Torque: 15 Ib-ft more. 

Because ours is a philosophy of more. 











Lower fuel consumption. 

Lower C0 2 emissions. 

Because ours is also a philosophy of less. 

An entirely new generation of engines. Utilizing Direct Fuel Injection (DFI), fuel is injected directly 
into the combustion chamber with millisecond precision via electromagnetically operated injectors. 
The injection spray and cone angles are adjusted for optimum mixture formation and combustion, 
delivering improved performance, higher torque and lower fuel consumption. The available Porsche 
Doppelkupplung (PDK) also enables gear changes in milliseconds, while the seventh gear optimizes 
performance and boosts efficiency further. As we said, it is our philosophy. 


The new 911 


Porsche recommends Mobil il 








porscheissa.com/feclinofogy 



















DEAR MR. KNOW-IT-ALL 

I’m a college student who makes 
money volunteering for medical 
experiments. Do I have to accept 
whatever fee the researchers offer 
me, or can I negotiate for more? 



In principle, you're entitled to 
the same economic rights as the 
researchers, who likely spent long 
hours pleading for more dough from 
whatever drug company is foot¬ 
ing their bills. So don't let the doc¬ 
tors guilt you into thinking that it's 
somehow unethical to treat guinea 
pigging as a regular job rather than 
a selfless calling. If they were the 
ones getting poked and prodded and 
restricted to bland food, they'd be 
keen to secure a fair wage, too. 

That said, your odds of receiv¬ 
ing a raise are practically nil. The 
supply of willing test subjects far 
exceeds the demand, a situation 
that puts human guinea pigs at a 
serious negotiating disadvantage. 
And since budgets are usually set 
long before the call goes out for vol¬ 
unteers, the researchers may not 
have much wiggle room. 

Bob Helms, a veteran participant 
in clinical trials who edited the 
now-defunct zine Guinea Pig Zero, 
says he has managed to negotiate a 
higher fee only once, for an experi¬ 
ment that was unusually agonizing. 
(It involved catheters and pooping 
in baskets.) Helms banded together 
with his fellow test subjects and 
threatened to break protocols or 
drop out altogether, eventually 
persuading the experiment's spon¬ 
sor to offer an $800 bump. 

If you feel strongly that a study's 
hassles merit extra pay, Helms 
recommends waiting until the exper¬ 
iment has commenced before mak¬ 
ing your case. Having borne witness 
to your distress, the researchers 
may turn sympathetic and cough up 
some cash. Just don't expect to be 
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invited back—assertiveness is not a 
valued trait in your line of work. 

I’ve heard that it’s possible 
to have cremated remains 
launched into space. Sounds 
fantastic, but what happens 
if the rocket explodes before 
escaping the exosphere? Will 
my heirs get a full refund? 

Your descendents won't receive any 
money back, but you will be granted 
a second shot at celestial interment 
free of charge. The company that 
runs these missions, Celestis, is a 
subsidiary of Houston-based aero¬ 
space company Space Services. 
Celestis arranges to stash remains- 
filled containers on commercial 
satellites or scientific probes. (The 
ashes of astronomer Eugene Shoe¬ 
maker, for example, were placed in 
a NASA lunar explorer.) 

But only a symbolic portion of 
each client's remains is blasted 
into space—1 to 7 grams, depend¬ 



ing on which memorial package you 
buy. That thimbleful represents less 
than 0.1 percent of the total ashes 
created by cremation. “We do not 
launch the entire amount of cre¬ 
mated remains because such a ser¬ 
vice would be cost-prohibitive to the 
consumer,'' says Charles Chafer, CEO 
of Space Services. Indeed, getting a 
single gram of ashes into deep space 
costs a minimum of $12,500. (You 


get a price break if you want to make 
your final journey with a partner— 
the two-participant Gemini Capsule 
Option starts at $18,750.) 

The upshot: If the rocket 
explodes short of orbit, there will 
be plenty of your cremains left on 
Earth to mount another mission. 
Celestis will give you top priority 
for the next launch, and your heirs 
won't be billed for the do-over. In 
any case, it may take a while for 
your remains to join those of Timo¬ 
thy Leary and Gene Roddenberry: 
Celestis has flown only seven mis¬ 
sions since its founding in 1997, and 
two of those flights failed. 

I was recently robbed while 
withdrawing money from an 
ATM. As the victim, do I have a 
right to see the bank’s surveil¬ 
lance footage of the incident? 
Whether or not to share the video 
—assuming it exists—is entirely 
up to the police. The video is now 
evidence, so even if you approach 
the bank directly, the request would 
likely have to be approved by the 
detective assigned to the case. And 
his top priority is catching the 
bad guy, not helping to heal your 
psychological wounds. 

Still, cops are generally sympa¬ 
thetic to requests along these lines, 
so if you ask nicely—and don't come 
off as some Charles Bronson-style 
vigilante—you can probably sneak 
a peek. “The police usually work 
with a victim, unless they believe it 
is a false report," says Tom Lekan, a 
bank security expert at The Atlan¬ 
tis Company, a consulting firm in 
Cleveland. “Showing the victim the 
video is not unusual." 

Be prepared for letdown, though. 
Given the typically shoddy quality of 
surveillance footage, even if the perp 
didn't wear a mask, he may look like 
nothing more than a grayish blob. 1 SI 

Need help navigating life in the 
21stcentury?Email us at mrknow 
itall@wiredmag.com. 


BOMBS AWAY! 

Three cheap, safe ways to destroy 
deadly explosives. 

Most wars last just a few years. But 
the unexploded mines, shells, and bombs 
they leave behind can last decades. Getting 
rid of these lurking killers can be painfully 
slow and prohibitively expensive. That’s why 
Joe Trocino established the Golden West 
Humanitarian Foundation with the mission of 
helping locals dispose of ordnance using 
inexpensive, easy-to-find materials. Here 
are three of its ingenious techniques. 

—Kevin Sites 



Mr. BIP (Blow in Place) 

COST: $20 

Sometimes explosives are close to people or 
buildings. That’s where Mr. BIP comes in. Just place 
an inverted tire rim over the bomb, secure it 
with rebar stakes, surround with sandbags, drop 
in an explosive charge, and detonate. 



Bullet Barbecue 


COST: $245 

Construct a steel box, fill with small-arms 
rounds, and seal shut. Apply heattothe container 
using a propane, coal, orwoodfire. Ratherthan 
exploding, the gunpowder slowly “cooks off”—leav¬ 
ing only inert metals, which can be recycled. 



Kinetic Extractor 

COST: $15 PER PIPE 

Unexploded tank rounds and scrap metal pipe are 
common in conflict zones. Luckily, they can be a dis¬ 
arming combo: Dropthe explosive round down the 
proper diameter pipe and the lip of the shell catches, 
separating the projectile from the explosive primer. 


mr. know-it-all illustrations by Christoph Niemann bomb illustrations by Nate Van Dyke 












Kills Bugs Dead. 
And Cats, Too. 


Piperonyl 
Butoxide or 
N-Octyl Bicyclo- 
heptene Dicar- 
boximide 
Not poisons on their 
own, these so-called 
pesticide synergists 
block the enzyme 
that breaks down 
pyrethrin in insects. 
Basically, bugs don’t 
have a chance. 

Isoparaffinic 

Hydrocarbon 

Solvent 

The patent recom¬ 
mends Exxsol D60, 
a proprietary goo 
concocted by 
ExxonMobil Chemi¬ 
cal and described 
as an “aliphatic 
hydrocarbon”—a 
hydrocarbon without 
aromatic ring mole¬ 
cules. Here it serves 
as an oily poison 
delivery system that 
coats the insect’s 
exoskeleton, helping 
to get the toxins into 
the pest’s pores. 


Sodium Nitrite 
or Sodium 
Benzoate 

These substances 
(particularly sodium 
nitrite) can be 
toxic in high doses, 
butthe amounts 
present here are 
only enough to pre¬ 
vent the metal can 
from corroding. 


Liquefied 

Saturated 

Hydrocarbons 

Raid uses a mix of 
propylene, butanes, 
and butylenes as pro¬ 
pellant.These are 
flammable and can 
cause breathing dif¬ 
ficulties; you might 
wantto stub outthat 
Marlboro Light before 
spraying indoors. 
—Patrick Di Justo 


Pyrethrin and 
Pyrethroids 

These poisons cause 
the ion channels in 
nerve cells to remain 
open too long, which 
makes neurons fire 
repeatedly, result¬ 
ing in paralysis and 
death. Pretty vicious 
given where they 
come from: Pyrethrin 
is obtained from 
flowers of the aster- 
aceae family (includ¬ 
ing daisies and 
chrysanthemums); 
pyrethroids are just 
synthetic pyrethrin. 
While both are espe¬ 
cially toxic to insects 
(alas, even bees) 
they are supposed to 
be among J < e least 
deadly pesticides to 
mammals. Still, keep 
Raid away from kitty: 
Cats’ livers can’t pro¬ 
cess pyrethrin fast 
enough to keep from, 
you know, dying. 


Fragrance 

Unscented Raid 
smells like a kero¬ 
sene spill in a nerve 
gas factory. Lemon 
Scent Raid smells 
like a kerosene spill 
in a nerve gas factory 
with a hint of lemon. 

Sorbitan 

Monooleate 

Older spray pes¬ 
ticides were up to 
80 percent hydro¬ 
carbons, toxins that 
aren’t the great¬ 
est chemicals to 
be spraying around 
your house. Raid’s 
current formula 
cuts the amount 
of hydrocarbons in 
half, replacing it with 
water. Surfactants 
like sorbitan mono¬ 
oleate help the H 2 0 
and hydrocarbons 
stay mixed properly. 
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EPSON 

EXCEED YOUR VISION 



► Wi-Fi® your Epsonality. 

Meet the new WorkForce" 600 from Epson. This blazing-fast, Wi-Fi-enabled all-in-one copies, 
scans, faxes and prints in brilliant DURABrite® color while freeing you from the oppressive bond 
of your printer cable. Untangle the bird’s nest beneath your desk and unleash your Epsonality. 


Everyone’s got an Epsonality. Discover yours at Epsonality.com 




























Disneyland for Dudes 

Backhoes! AT Vs! Weapons! 
Welcome to the man park. 




hink of it as a testosterone-soaked sandbox: a German amusement park where, 
instead of standing in line to ride on roller coasters, you get to play with big, loud 
machines. For 219 euros (about $280), patrons can spend the day operating 29-ton 
Liebherr backhoes and 32-ton Komatsu front-end loaders, olf-roading through the 
woods in a Mercedes-built Unimog, peeling out in a Suzuki SUV, and slinging some mud 
on quad bikes. *1 The brainchild of Alexander Bammer, a former IT honcho, Mannerspiel- 
platz (literally "men's playground") began seven years ago as a one-off corporate pro¬ 
motion with a handful of rented earthmovers at a construction site near Kassel in 
central Germany. The event struck a chord with pasty execs who loved getting in touch with their inner ditch- 
digger. "Most men these days don't work on a construction site; they work at a desk," Bammer says. "They 
dream about experiences like this." So in 2004, he decided to open Mannerspielplatz, just outside Kassel, as 
a 17-acre one-stop shop for man fantasy (slogan: "We fulfill men's dreams!"). Most of the customers, it turns 
out, are actually women buying tickets as gifts for husbands or boyfriends as an alternative to one more tie—or 
perhaps something else. After all, Bammer says: "I hear Tt's better than sex' a lot." —Andrew curry 


photographs 8Y Baerbel Schmidt 













Six Flags Is for Girly-Men: 1 // Another satisfied patron of the men’s playground in central Germany. 2 // A lucky adolescent 
attacks a hunk of concrete with a jackhammer. 3 // Back to nature on the Mannerspielplatz dirt bikes. 4 // Bros with big bows. 
5 // Dirt racing behind the wheel of a 4x4 Suzuki Samurai. G // One of the main manly attractions: 










How to... 



FOLD AN ORIGAMI 
MILLENNIUM FALCON 

Origami. Star Wars. What could be more fun than combining the two? (Rhetorical.) 
Paper-folding artist Philip Schulz showed us how.” —AdrienneSo 










Hear Better on Your Cell Phone 

Say again? You’re halfway to where?... Whaaa? Trying to hear on your cell in a noisy room can 
be crazy-making. Neuroscientist Sam Wang, coauthor of Welcome to Your Brain, let us in on 
a secret: Coverthe mouthpiece. Off the phone, one reason you can carry on a conversation in 
loud places is because your brain separates sound spatially by analyzing subtle differences 
in the signal from each ear. It can distinguish between a single source—like the voice of your 
dinner date—and the surrounding cacophony. Your mobile messes with your head by tun¬ 
neling both the caller’s voice and the room noise into one ear. Result: a tinny jumble. Block 
your mic, and you’ll get only the caller: “CAN YOU HEAR ME NOW?” Um, yep. —Candice Chan 


Linkbait 
Your Blog to 
Popularity 

Busting your butt on a 
blog that only a hand¬ 
ful of people ever visit? 
(Thanks, Mom!) We 
asked Chris Garrett, 
coauthor of ProBloggcr: 
Secrets for Blogging 
Your Way to a Six-Figure 
Income, how to build a 
highly trafficked link 
farm, —daniel dumas 
do good pr. Network 
with bigger bloggers— 
comment regularly. 
Email them your best 
stuff, then follow their 
tips. Link to them often, 
and they’ll likely start 
linking back. The day 
that Boing Boing links to 
you, you’re gold. 

CREATE A HOOK. 

Scan the tabloid rack 
for headlines that make 
you want to shout, “Hey 
Martha, come see!” Try 
to create the same “must 
share this” effect in your 
own headlines. Really, 
who can resist “fem- 

BOTS AND THE GEEKS 
WHO LOVE THEM”? 

piggyback. You may 

not be able to break 
a juicy story (“brit- 

NEY SHAVES HEAD — 

again!”) butyou 
can pontificate on it 

(“INSIDE BRITNEY’S 
SHAVED HEAD”). Your 
post will show up in 
searches for the story, 
and you’ll hoover up 
the hits. 


* FOR ORIGAMI HELP 
AND MORE, GO TO 

HOUTO.UIRED.COM 
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THE ALL-NEW NISSAN Z 

Starting at $29,930. Presenting the latest chapter in the legend of the Z, the all-new 
Nissan 370Z7 With 332 horsepower, the world's first SynchroRev Match Manual Transmission* 
and an expertly crafted interior, it proves yet again that cars come and go, but icons endure. 
For more information, visit us at NissanUSA.com. 



SHIFT_ desire 


As shown $37,460, 370Z Touring with Sport Package. Prices are MSRP excluding tax, title, license and destination charge. Dealer sets actual price. 
‘Available feature. Always wear your seat belt, and please don't drink and drive. ©2009 Nissan North America, Inc. 






















AEROSPACE T&E CENTER, ADD 



COOLYOURJETS 


Navigating an ice storm at 30,000 feet is bad. South Korea's Agency for Defense Devel¬ 
opment decided to find out just how bad. It built two 14,500-square-foot hangars that 
can subject planes to myriad atmospheric situations. Set to fire up in February, the facili¬ 
ties—one electromagnetic, the other climatic—can mimic bursts of EM radiation and 
temperature swings from -65 to 129 degrees Fahrenheit. Need to know how a jet stands up 
to a downpour? Two feet of rain per hour coming up. Humidity? It's all 
remotely controlled. Solar radiation? Just hit the button. True, switch¬ 
ing weather conditions requires refitting dozens of tiny nozzles rigged 
to 18 cranes, but it's totally worth the effort to turn an F-4D attack jet 
(like this one) into the most expensive popsicle ever. —Rachel Swaby 
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CLIVE THOMPSON 

This Is Your Brain on Video 


How the new language of YouTube 
is changing the way we think. 

trend on Flickr called the long portrait. These are 
short videos in which the subjects simply stare 
into the camera. The first time you see one, it’s 
unsettlingly intense. The subject's gaze—star¬ 
ing at you—totally discombobulates the normal 
voyeuristic payload of a photo. It's also a lovely 
comment on the hyperkinetic style of today's 
world: Slow down and look at something, will you! 

What's happening to video is like what happened 
to word processing. Back in the '70s and early 
'80s, publishing was a rarefied, expert job. Then 
Apple's WYSIWYG interface made it drop-dead 
easy, enabling an explosion of weird new forms 
of micropublishing and zines. Laptop audio edit¬ 
ing did the same thing, giving birth to the mashup 
and cut-and-paste subgenres of music. Then 
there's photo manipulation, once a rarefied pro¬ 
paganda technique. Photoshop made it a folk art. 

In a sense, you could argue that even after 100 
years of moving pictures, we still don't know what 
video is for. The sheer cost of creating it meant 
we used it for a stiflingly narrow set of purposes: 
news, documentaries, instructional presentations. 

Now the lid is blowing off. The Internet has 
shown us that video is also good for mass- 
distributed conversation—as with Talmudic 
response chains on YouTube or Vimeo, or even 
the super-short Twitter-like blurts of video on 
Seesmic. I know people who use Skype for vir¬ 
tual closeness, leaving a video channel to their 
spouses open all day long while they work. 
They're not even looking at the feed or talk¬ 
ing; it's like emotional wallpaper. Who would 
have thought of doing that with a $10,000 videoconferencing rig? 

Marshall McLuhan pointed out that whenever we get our hands on 
a new medium we tend to use it like older ones. Early TV broadcasts 
consisted of guys sitting around reading radio scripts because nobody 
had realized yet that TV could tell stories differently. It’s the same 
with much of today's webcam video; most people still try to emulate 
TV and film. Only weirdos like MadV are really exploring its potential. 

A bigger leap will occur when we get better tools for archiving 
and searching video. Then we'll start using it the way we use paper 
or word processing: to take notes or mull over a problem, like Tom 
Cruise flipping through scenes at the beginning of Minority Report. 
We think of video as a way to communicate with others—but it's 
becoming a way to communicate with ourselves. EO 
//////////////////////////////^^^^ 
email clive@clivethompson.net. 




Two years ago, a YouTube member named MadV 
—who silently performs magic tricks while wearing 
a Guy Fawkes mask—put up a short, cryptic video. He 
held his hand up to the camera, showing what he'd 
written on his palm: “One World." Then he urged 
viewers to respond. *1 The video was just 41 seconds 
long, but it caught people's imagination. Within a few 
days, hundreds of YouTube users had posted videos—shot on web¬ 
cams, usually in their bedrooms—displaying their own scrawled mes¬ 
sages: “Don't quit!" “Tread gently." “Think." “Carpe diem." “Open your 
eyes." And my favorite, “They could be gone tomorrow!" *1 Soon, MadV 
had inspired 2,000 replies, making it the most-responded-to video in 
YouTube's history. MadV stitched them all together into a long, voice¬ 
less montage, and it's quite powerful. All these people from across the 
globe convey something incredibly evocative while remaining com¬ 
pletely mute. *1 So here's my question: What exactly is this? What do 
you call MadV's project? It isn't quite a documentary; it isn't exactly 
a conversation or a commentary, either. It's some curious mongrel 
form. And it would have been inconceivable before the Internet and 
cheap webcams—prohibitively expensive and difficult to pull off. *1 
This is what's so fascinating about online video culture. DIY tools for 
shooting, editing, and broadcasting video aren't just changing who 
uses the medium. They're changing how we use it. We're developing 
a new language of video—forms that let us say different things and 
maybe even think in different ways. *1 Here's another example: a new 
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World’s first digital 
noise canceling 
headphones. 


In an independent, blind test, frequent business travelers rated the Sony NC500D headphones 
#1 twice as often as either the Bose® QC' M 2 or QC"* 3 in overall noise cancellation and audio 
quality. To order or learn more, go to sony.com/headphones or call 866-605-7669. 


© 2008 Sony Electronics Inc. Sony and the Sony logo are trademarks of Sony. Bose, QC are trademarks of Bose Corp. 
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Also available at: 



(§) RadioShack 


Requires activation on an Everything or Talk/Message/Data Share Plan. Coverage not available everywhere. GPS location ability impacted by environment. Other restrictions apply. ©2008 Sprint. 
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Vinyl’s not dead. It’s just sleeping. And all those ’80s records snoozing away in your basement? 
They’re dreaming of doing the old 33 Vs on McIntosh’s MTIO turntable. With a whisper- 
quiet DC motor, a belt-driven platter balanced to spin smoother than the solar system, and 
an 8-mm-thick aluminum baseplate that helps scotch sound-coloring reverberation, this 
62-pound rig can help your wax tracks get their groove back. Sapphire and ceramic bearings 
make the tonearm’s movement almost frictionless—protecting your endangered LPs—and 
a custom magnetic bearing levitates the platter to isolate it from vibrations. So holster 
your iPod, cue up ZenyattaMondatta (the 180-gram vinyl audiophile edition, natch), and 
settle in for sound so good you’ll be driven to tears. $9,500 —Elizabeth livengood 
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Get Oil the MIC Your goal: Become 
the Howard Stern of padcasting. Your f irsr 
step: Score a mic. Skip the dissertatiojnson 
preamps and audio interfaces andfilug in 
one of these USB shout stick^to record 
right into Garage Band—or freebie Audacity 
if you’re on a ramen budget. —Chuck Cage 


Alesis USB Mic Podcasting Kit 

Packaged with headphones and a CD copy of Audac¬ 
ity, Alesis’ podcasting kit is as close to a studio-in- 
a-box as you’ll get for a C-note. The mic installs eas¬ 
ily, and unlike the others in our test, it has a gain knob 
right on the body—no need to wade through software 
to adjust your levels. It sounds great, too, rendering 
full, rich tones, wired Best features-to-price ratio. 
Stand has a rubber mount so your coffee-fueled foot 
tapping won't jack up your'cast. Bundled headphones 
sound decent and save you some startup cash. 
Comes with 30 days of free hosting at cyberears.com. 

tired Deep voices lose some resonance. Audac¬ 
ity’s user interface is confusing, and it crashes i : : R 
often. But hey—it’s free, right? | $100 ° 


Audio-Technica AT2020 USB 

Like the Marshall mic, the AT2020 performs admira¬ 
bly straight out of the box—no setup necessary. You 
talk into the side, so it looks like what you’d see in a 
pro radio station. After our sessions, we felt like pros, 
too: Its even tone made us sound so good we started 
to believe that someone might actually listen to 
our show. If you're working at home, where back¬ 
ground noise (shrieking toddlers, barking dogs) 
is a problem, you’ll appreciate that it’s not super¬ 
sensitive, wired Balanced timbre. Easy installation. 
Does a respectable job recording acoustic music. 

Included water-resistant bag holds the mic and 
stand, tired Sounds great but not $100-plus l„ 
better than the rest. Stand a bit wobbly. | $249 ° 


Marshall Electronics 
MXL Studio 1 

This microphone captures such sparkling highs and 
full lows that listeners might mistake you for Carl 
Kasell. But the Studio 1’s hopped-up capsule (audio 
geek-speak for the part that converts sound to elec¬ 
trical signal) is so sensitive it picks up a lot of back¬ 
ground noise, too. So put Fido (and the roommates) 
outside when you’re going for the NPR vibe. Other¬ 
wise, just plug and rant: No special drivers required 
for Mac or PC. wired Bell-clear sound if you have 
the right room. Built-in headphone jack simplifies 
monitoring. Sturdy stand. Durable molded-plastic 
case protects your investment. Pro look will impress 
friends. tired Headphone cable plugs into the 
business end of the mic and gets in the way a 7 
lot, especially if you're a close-talker. | $129 7 

Blue Snowball 

The Snowball’s Death Star-meets-Mac aesthetic 
surrounds two switch-selectable capsules: one that 
captures only what's in front of it and another that 
listens in all directions. But while the orb sounded 
surprisingly good in record-the-whole-room mode, 
its directional capsule left us with a harsh, midrange- 
heavy voice track. Still, it looks sweet on its chrome 
stand and elicited endless "What’s that?” reac¬ 
tions from coworkers, wired Friendly manual and 
easy installation make getting started a breeze. Low- 
sensitivity setting is perfect for recording loud sounds 
(alsogreatfordrunken cohosts). tired Bulbous: For¬ 
get cramming this 4-inch globe into the messenger 
bag with your laptop. Jokey endorsement from North 
Platte Star Trek Fan Club president on page one R 
of manual is highly illogical. | $140 b 



Cheap Tricks 


has 

the minivan. 
5, a sort of mini-minivan. Two 
doors make it easy to get the kids in and out 
and a spacious hatchback has ample room for all 
their gear. The ride is more sedan than truckster, , 
and you can still squeeze into tight parking spaces. 
wired More fun to drive and more conveniently/ 
designed than most so-called family cars. Fold/ 
down third row kills cargo room but allows seajfi 
for six. Gets 27 mpg on the highway, 21 in the c t 
Excellent stereo for your Dan Zanes CDs. Inexi )en- 
q sive. tired Styling still smacks of minivar. 
a Interior feels a little spartan. | $23,725 



The $5 hands-free, stereo iPhone 


If your car has a tape deck, you can use 
a cheap cassette adapterfor more than 
just music. Your caller’s voice can also 
come over the stereo, and the phone's mic 
will pick up your replies from afar. Bonus: 
The tunes resume as soon as your mom 
(finally) hangs up. —Angela Watercutter 



X 
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How We Rate 

1 .A complete failure in every way 

2 .Barely functional—don’t buy it 

3.... Serious flaws, proceed with caution 

4 .Downsides outweigh upsides 

5 .Recommended with reservations 

6 .A solid product with some issues 

7 .Very good, but not quite great 

8 .Excellent, with room to kvetch 

9 .Nearly flawless—buy it now 

10 .Metaphysical product perfection 


Smaller Haulers Your family is growing, and so is the accompanying 
collection of crap. You need a rig with Winnebago capacity and motorcycle 
efficiency. That’s not gonna happen, but here are four vehicles that bridge 
the divide between compact and U-Haul. —MarkMoClusky 



Subaru Forester 2.5x 

Does your family like to get dirty? Do you live op 
mountain? Or in Ithaca, New York? If you answered 
yes to any of these questions, check ourtfie For¬ 
ester—the hiking boot of the crossovemass. Its cav¬ 
ernous cargo hold will swallow a jilliomPampers, and 
its rally-bred AWD will pull you througn snow, dirt, or 
deluge. But if you're looking for luxpry, you won’t find 
it here: It's loud, rattly, and monastfc on the inside. 
wired Helluva deal. Enough headroom for Herman 
Munster. Though sparse compared with the BMW 
or Infiniti, its interior is a nice upgrade from its pre¬ 
decessor. AWD, stiff suspension, and low-mounted 
engine help it corner nicely.TiRED Engine is noisier 
than your screaming hippie kids. Plasticky seats. 
Some owners report that the paint scratches easily. 
7 Even the base model’s 4-cylindengets crappy 
' gas mileage: We averaged around | $19,995 


BMWX3 3.0si 

BMW's pocket truck is handsome and well equipped, 
with slick electronics and a gorgeous interior. When 
you're off on morning “errands" in the canyons, you'll 
love the company’s trademark sports-car feel. But 
when the checkbook comes out each month and 
you’re chipping away at that 50-grand sticker price, 
you might wonder if those mornings are really worth 
the cash, wired Superior design and performance 
compared with other models tested. Really easy 
car-seat installation. Steptronic transmission lets 
you shift like an FI driver, tired Very expensive, 
especially if you have tikes who like to grind Crayolas 
into leather seats. Average cargo room. Slight lag on 
7 some shifts sullies overall high-performance 
' experience. Just 17 mpg in the city. | $50,100 


Infiniti EX35 

Though the shoe-shaped EX35 sharesjtie coupe- 
meets-SUV look that has come to definMhe 
crossover genre, it’s simply not very roomy>Even 
average-height drivers will have a hard time fittiha in 
the cockpit without brushing the headliner, and the 
grocery-holding way-back is actually smaller than 
many sedans’ trunks. Sure, the EX is fun to drive, but\ 
if you’re hoping to cart more than your spouse, two 
tots, and a couple of small bags, you're in the wrong 
ride, wired Beautiful fit and finish—doors close with 
a soul-satisfying thunk, and the interior is spectac¬ 
ular. Better performance than the X3 for about 13 
- percent less chedda; . tired Cramped interior 
53 and cargo areas. Middling mileage. | $43,815 




























The Consumer Elec- 
tronicsShowdebuted 
in New York in 1967; 
17,500 attendees saw 
goodsfrom200exhibi- 
tors. Now it’s 140K 
people and 2,700 com¬ 
panies—in Vegas. 


Steven Levy 

I Dream of Gizmos 

if the Consumer Electronics 
Show is Christmas for geeks, 
here’s my wish list. 



Every January, more than 140,000 gadget- 
gropers pile into Las Vegas for a solid-state 
bacchanalia known as the International Con¬ 
sumer Electronics Show. All too often, I am 
one of them. And all too often, despite walk¬ 
ing through so many booths that my pedom¬ 
eter hits quintuple digits, I leave unsatisfied. 
The gear that I court is nowhere to be found. 

Maybe I haven't been explicit enough 
regarding my hopes and desires. Here's 
what I'd like to see in 2009. 
the kindle killer Jeff Bezos gave us a 
terrific first rev of an always-on electronic 
reader, but the Kindle falls short in key areas: 
pricing, button placement, and software. 
What it really needs is competition. Bezos 
once told me that he'd be open to letting 
another e-reader access the vast Amazon 
.com store. (Which makes sense, since sell¬ 
ing stuff is what Amazon is all about.) So 
maybe some company renowned for making 
awesome consumer tech could call his bluff 
and make an e-reader with a color touch¬ 
screen and a better interface. Steve Jobs 
has said he's not interested because “people 
don't read anymore," but plenty of Apple's 
biggest fans seem to value the written word. 
How about it, Steve? 

one laptop per adult At CES there 
will undoubtedly be flocks of cheap, capable 
netbooks. But none are as distinctive (and 
quirky) as One Laptop per Child's XO, the $100 
computer that actually sells for $185.1 was 
skeptical about the XO at first but was pleas¬ 
antly surprised by its ruggedness, screen 
quality, antenna sensitivity, and software, 
which treats every app as an invitation to 
collaborate. Yes, it's great that OLPC wants 
to sell these in bulk to kids in developing 
nations, but I'd like to see a consumer com- 
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pany license its innovations to make an adult- 
safe version (with a real keyboard) for the 
price of an iPod classic. (Think grey plastic 
instead of green.) Pm not talking about the 
recently implemented Windows OLPC, but 
something with a bare-bones OS and plenty of 
flash storage that runs Google apps like a race¬ 
horse. Want one even cheaper? Build in EVDO 
and let Sprint or Verizon subsidize the cost. 
That way, the $100 laptop might sell for $1. 
a $99 blu-ray player Just before CES 
2008, Warner Bros. Entertainment chose 
Blu-ray as its sole hi-def disc format, and that 
decision made the show into a funeral for rival 
HD DVD. But Blu-ray is still struggling. Turns 
out, standard-def DVDs look pretty good on 
a big TV, and the age of HD digital download¬ 
ing is just over the horizon. 
If Blu-ray wants to wedge 
its way into the media ecol¬ 
ogy, it can't wait two years 
to drop the cost of entry 
from the current $400 or 
so—someone has to flood 
the market with slim, ver¬ 
satile players that break the 
three-digit price barrier. 
Are you listening, Sony? 

INTERNET CAR RADIO 

A few football fields' worth of CES booth 
space is typically occupied by automotive 
electronics. But so far I haven't seen the 
perfect product: an in-dash Internet music 
player that streams any Internet radio sta¬ 
tion or music sendee (don't forget podcasts). 

A REALLY BIG TV SCREEN Really big. 
Every year at CES, the Asian electronics 
giants play “mine's bigger" with flat-panel 
displays. It's the high tech version of the 
World's Largest Pig exhibit at the county fair, 
where gawkers pay a few quarters to stare at 
a heaving half-ton swine too bloated to stand 
up. In 2005, Samsung broke the 100-inch 
barrier, accelerating a space race that led to 
last year's Panasonic 150-inch Life Screen, 
a plasma TV that's bigger than a king-size 
bed. Nice start, but hey, this is the 21st cen¬ 
tury, and we've got needs. Can’t these wimps 
break the 200-inch barrier? Haven't they 
learned anything from Diamond Vision? Are 
we not men? Forget the recession—give us a 
screen so big we'll need a map to navigate it 
and we'll never leave the house again. 

A BIG LEBOWSKI SEQUEL Nothingtodo 
with CES. Just asking. 

////////////////////^^^^ 

email steven_levy@wired.com. 


Blu-ray 
can’t wait 
years 
to drop 
its cost of 
entry. 
Someone 
has to 
flood the 
market 
with cheap 
players. 


Burning Question 

Why are faxes still around? 


Who hasn't put a perfectly good fax machine on the curb? In 
those hasty moments of purging, you think, “I don't need this 
dinosaur. Who faxes anymore?" Hope it wasn't a really nice 
one you junked, because someday you'll wish you had it back. 
The facsimile isn't going anywhere. *1 Patented in 1843 and 
mainstreamed sometime between the 8-track and the CD, the 
technology is like a B-movie zombie that keeps lurching forward— 
clumsily, relentlessly—long after it should be in the ground. 


Fax machines are every¬ 
where: doctors' offices, 
delicatessens, broker¬ 
age firms, even souvenir 
shops in the develop¬ 
ing world (for verifying 
tourists’ credit cards). 

The device’s par¬ 
ticular skill is well 
known: It makes a rep¬ 
lica of a document 
appear in another loca 
tion in seconds. When 
machines dropped in 
price in the late ’80s, 
their closest competi¬ 
tor was hand deliv¬ 
ery—not a tenable 
solution for people 
trading paper over 
long distances. Soon, 
courts gave the tech a 
crucial blessing by cer¬ 
tifying that a facsim¬ 
ile of a signature was 
legally valid. By 1990, 
faxes were f/?eway 
to take care of every¬ 
thing, from securing a 
mortgage to ordering 
on rye. 


gor roadside assis¬ 
es Progressive willi 


probably fax an autho 


The fax’s real rival 
today is the PDF—es¬ 
sentially the same idea, 
but with far more com¬ 
plex hardware. But even 
with the prevalence of 
email, the number of 
people who can send 
and receive faxes is still 
increasing. According 
to market research firm 
Gartner, sales of stand¬ 
alone fax machines may 
have plummeted, but 
sales of multifunction 
printers—which also 
copy, scan, and, yes, 
fax—increased 340 per¬ 
cent from 2001 to 2007. 

Although the fax func¬ 
tion of millions of those 
machines i§jd l but 
ignored, it can be a life- 
saver in an emergency. 
Say you break down on 
some lonesome road in 
Pennsyltucky and call 
your insurance com- 


rizationtothetow 
company—not drop 
Joe the Wrecker an 
IM. Why not just email 
him? They might not 
have his address, and he 
might not be able—or 
inclined—to open a 
PDF. But he almost cer¬ 
tainly has a fax number, 
it’s probably listed, and 
his machine can receive 
a transmission from 
any source—a brand- 
new multitasking office 
bot or a 25-year-old 
thermal-paper foun¬ 
tain. This universal 
utility is the technol¬ 
ogy’s competitive edge. 
Faxing is easy. “It’s a 
self-contained appli¬ 
ance, and that’s a les¬ 
son to us as information 
technologists,’’ says 
Ken Anderson of mar¬ 
ket research firm Bur¬ 
ton Group. In other 
words, it’s still the 
most elegant solution. 

— ERIC HAfiERMAN 


illustration by Siggi Eggertsson 
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PLAYLIST 


What’s wired this month 


Waltz With 
Bashir 


To explore his grim experi¬ 
ences as an Israeli soldier 
during the 1982 invasion 
of Lebanon, director Ari 
Folman eschews the stan¬ 
dard tropes of war docu¬ 
mentaries (talking heads, 
vintage newsreelfootage) 
and instead deploys an 
innovative and far more 


engaging genre: anima¬ 


tion verite. With a bud¬ 


get of less than $2 million, Folman 



and a team of animators churned 
out3,200hand-drawn illustrations 
and used Flash—a staple technique 
for YouTube videos—to translate 
the harrowing accounts and haunt¬ 
ing memories into a powerful, dis¬ 
turbing alloy of the real and unreal. 













































Animal Collective: 

Merriweather Post Pavilion The laws 
of rock ’n’ roll typically allow artists just one 
sprawling, arty, hash-hazy album. Animal Col¬ 
lective, headed up by Baltimore-bred experi¬ 
mental musician Panda Bear, has churned 
out two ear-bending efforts in less than two 
years: late 2007’s Strawberry Jam and Merri- 
weather now. With soaring harmonies, twin¬ 
kling keyboards, and funky hand-claps, it’s 
avant-garde you can almost cuddle with. 


Three Wired books 

It’s a busy time for w i re d writers. Contributor Brian Raftery’s Don’tStop 
Believin’: How Karaoke Conquered the World and Saved My Life reminds 
us that belting out tunes with all your heart can be fun, wrenching, and 
ultimately very satisfying. In Arcade Mania, Brian Ashcraft and Jean Snow 
tour the innovative, sometimes bizarre, and never dull world of Japanese 
game centers. And Steven Johnson recounts how scientist Joseph Priest¬ 
ley put a mint plant in a jar and discovered oxygen in The Invention of Air. 


As science geeks, we first loved 
the novelty of these wines from 
Washington state vintner Sub¬ 
stance, with labels inspired by the 
periodic table of elements (just 
like wired’s Play section IDs). But 
the actual wine appeals to our 
more bacchanalian side: The syrah 
(Sy) is rich, spicy, and not too 
fruity, tasting as smart as it looks. 


Battlestar Galactica: 
The Final Season 
(this time, it's for real) 

We held tight during the writers’ 
strike and after that what the frak?! 

midseason cliff-hanger last sum¬ 
mer. On January 16, the final batch 
of Battlestar episodes finally hit 
the Sci Fi Channel for what’s sure 
to be a bittersweet 10-week 
swan song. Things we will learn: 

The identity of the final Cylon, 
why Earth resembles an apoca¬ 
lyptic wasteland, and the fate of 
everyone’s favorite ragtag fleet. 


WattzOn 

How much energy do you 
really use? Your electric bill 
isn't especially, uh, illumi¬ 
nating. WattzOn lets you 
create a personal energy- 
consumption report (right 
down to what it took to 
make the books on your 
nightstand) and see how 
you stack up against the 
site’s other users. You 
can then take steps to cut 
back, tracking the results 
along the way. 


YouTube “The Final 
Countdown” Covers 

The ’80s track “The Final 
Countdown" by Europe 
was a paragon of dopey 
arena-rock bombast, 
which makes YouTube’s 
current glut of bedroom- 
shot covers all the more 
delightfully absurd. Stuart 
Crout’s "kazookeylele" 
(kazoo, piano, ukulele) 
version is by far the most 
badass. The two-hand- 
band fart-alongs and 
SpongeBob mashups turn 
the awesome up to 11. 


Ergobaby Carrier 


RIM BlackBerry Storm 

It’s tough to steal the iPhone’s thunder, but RIM has 
managed to rain on Apple’s parade with the Storm. 
Sure this device has muitifinger touch like the Jesus 
Phone, but it trumps Cupertino’s wunderkind with cut- 
and-paste functionality, a 3.2-megapixel cam, and zero 
input ambiguity—you physically click the screen like 
a mouse button whenever you type or select an app. 


Wines of Substance 


: $UBSTANC£.CW 


Believin 


Frustration- 
Free Packaging 

Spending the holiday 
season cursing at 
hard-to-open pack¬ 
ages didn’t exactly 
make ouryuletide 
bright. That’s 
why we’re stoked 
about Amazon’s 
“frustration-free 
packaging” effort. 

The etailer is urging 
manufacturers to 
wrap products in 
fewer materials and 
make them easier 
to open. (What will 
comedians complain 
about now?) For 
videos of particularly 
egregious packages, 
see the Gallery of 
Wrap Rage at amazon 
.com/frustration. 


SUBSTAI 

WASHINGTON 


SYRAH 
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Collage Guy 

Back in 1999, when a 
mash-up was some¬ 
thing done only to 
potatoes, DJ and 
sound-collage art¬ 
ist Jonathan Nelson 
launched an online 
radio show called 
Some Assembly 
Required. Operating 
from a college 
station in Minnesota, 
it showcased cut- 
and-paste acts like 
the Tape-beatles and 
Evolution Control 
Committee, as well 
as Nelson’s own mix 
of music, instruc¬ 
tional records, 
comedy, and wacky 
effects, digitally 
sculpted into a one- 
of-a-kind sound. 

Ten years later, 
his aural experi¬ 
ments play out on a 
syndicated weekly 
radio broadcast and 
a new album titled 
(Emphasis Added), 
recorded under the 
name Escape Mech¬ 
anism and inhab¬ 
ited by a chorus of 
voices ranging from 
Wolfman Jack to 
motivational speak¬ 
ers. “These are the 
sounds in my head 
when I dream,” Nel¬ 
son says, “thanks 
to growing up in 
a media-soaked 
universe.” — Eliza - 


music Mix Maestro 


Cellist Yo-Yo Ma 
brings remix 
culture to the 
symphony set. 


Radiohead, Deerhoof, Nine Inch Nails, Public Enemy, Mariah 
Carey—plenty of indie, hip hop, and pop artists have welcomed 
others to remix their songs online. Now classical music aficionados 
can get in on the act. Renowned cellist and 15-time Grammy win¬ 
ner Yo-Yo Ma is hosting an online competition, inviting listeners to 
add their own accompaniment to his performance of the traditional 
hymn “Dona Nobis Pacem,” from his latest album, Songs of Joy & 
Peace. “Just releasing a CD is 


constraining to an artist,” Ma 
says. “You know: 'I’m the prod¬ 
uct, you’re the consumer’—it’s 
no longer like that.” In Octo¬ 
ber, he posted his cello solo to 
the online site Indaba Music. 
Since then, scores of Indaba’s 
125,000 users—amateur noo- 
dlers, music teachers, and pros 
alike—have used the site’s free 
Flash-based mixing board to 


countermelodies. In January, Indaba 
users will vote for their favorite arrange¬ 
ments, with the winner scoring a cov¬ 
eted recording session with Ma that 
will be featured on both Indaba and 
the cellist's own site. “Technology lets 
you share ideas/' Ma says. “By shar¬ 
ing and learning and teaching, you 
expand your imagination." Not to men¬ 
tion your repertoire, —david downs 
{To hear a selection of contest submis- 


beth Held 


add their own variations and sions, go to wired.com/extras.) 
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FUEL EFFICIENCY BIOFUELS 



HYBRID ELECTRIC FUEL CELL 


Gas-friendly to gas-free. 


The environment and your commute. Can’t we all just get along? Making a difference in our environment is as simple 
as driving a more fuel-efficient vehicle. That’s why Chevy™ offers more models than Toyota or Honda with an EPA 
estimated 30 MPC highway or better. The 2008 North American Car of the Year, Chevy Malibu,® has the best highway 
fuel economy of any midsize sedan] And then there’s the sporty Cobalt® XFE with an EPA estimated 37 MPG highway. 
That’s better highway fuel economy than Toyota Corolla and Honda Civic. 2 But Chevy has plenty of other ways into the 
30 MPC highway or better club, including select models of Malibu Hybrid, HHR,® and the newly redesigned Aveo5 with 
an EPA estimated 34 MPG highway. And our commitment to fuel economy goes way beyond cars. In fact, there’s now 
a more stylish approach to carrying people and cargo - the all new Chevy Traverse™ offers an EPA estimated 24 MPG 

highway - the best fuel economy of any eight-passenger crossover. 3 It’s just one more choice in an already impressive 

_ 

lineup of fuel-efficient vehicles from Chevy. Find out more at chevy.com AN AMERICAN REVOLUTION - ; z7 




















The Viewer’s Cut 


in their entertainment experience/' says Ana 
Serrano, one of Fragments producers. "And we 
wanted that participation to be on two levels: 
physical, by clicking the remote, and also cog¬ 
nitive, where audiences are trying to figure out 
what's happening in front of them." 

Next, Serrano teams up withFragment codirec¬ 
tor Anita Doron to make an interactive musical, 
which will use Blu-ray technology to let viewers 
save specific scene paths. "There are users who 
become obsessed with their cut of the film, and 
they won't stray from it," she says. Sounds like 
every director in Hollywood. —Sonia Zjawinski 




SCREEN 


What’s going on? 
In this interactive 
movie, it depends on 
who’s watching. 


Watch Late Fragment straight through and you 
won’t really understand why a young woman kills 
her doting father. Take control of the film, unlock¬ 
ing hidden footage and shuffling scenes around, 
and you learn that Dad may dote a little too much. 
Because the truth is, our perception of stories and characters shifts as we learn 
more about them. On this filmfest-and-DVD- 
only feature from a trio of Canadians, you 
delve deeper by using your remote: Click at 
the beginning of a scene and you’ll be taken 
somewhere totally different than if you do so 
at the end. Any given viewing might weave 90 
or so of the 139 available scenes into a Pulp 
Fiction- like circular story arc. 

Inspired by videogames and multi- and 
nonlinear films like The Usual Suspects and 
Memento, the auteurs linked the scenes 
together with an interactive video system 
used by the likes of Daft Punk and Radiohead. 

“Audiences are getting used to participating 


How it works 

In Late Fragment , group therapy 
scenes function as a visual menu. 
Click when Theo is in the frame to 
find out why he cuts himself, or 
click when you see Faye to learn 
who she’s visiting in jail. Why 
is Kevin waiting so calmly for 
the police? Click to learn more. 
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Your potential. Our passion. 

Microsoft 


Working from home 
is easier than ever. 
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Office Live Workspace makes it easier to 

work wherever you happen to be. Choice is nice. 


^ Create your own online workspace. 

& Store, organize, and edit your files from any PC. 
# Invite others to share and collaborate away. 

Visit Office2007.com to get started. 


moffice 
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Office2007.com/dell 








games World of Cluttercraft 


Beware, all ye who enter World ofWarcraft. For here you will find an insanely obstruc¬ 
tive mosaic of menus, Health bars, widgets, and chat windows. Well, if you play it right, 
like we do. *1 As Blizzard Entertainment's designers created it. Wo W is set in a pretty, 
almost placid Tolkienesque universe. But for the hardcore gamer, that pristine land¬ 
scape is begging for augmentation. There's just too much to track: At any given moment, 
a player might be expected to coordinate an upcoming event with scores of guildmates 
across four continents, juggle a massive inventory of items, 
and track online auctions, all while fighting wave after wave 
of evil trolls. Here’s a look at a typical WoW desktop, with 
explanations for nOObs. —Robert Ashley and Daniel Salo 

An annotated World of Warcraft interface 

Ul OFF 



8 GROUP CALENDAR 

Just because you live in 
your mom’s basement 
doesn’t mean you can’t 
network like a big shot 
CEO. This calendar helps 
guilds coordinate 40- 
player, eight-hour raids. 

9 BEJEWELED 

Worried that 30 hours a 
week of WoW isn’t enough 
gaming? Fire up this game- 
within-a-game version 
of the addictive puzzler 
Bejewe/ed to fill in the 
inevitable downtime. 


1 VENTRILO 

When dozens of players 
need to coordinate, text 
chat just won’t do—voice- 
chat app Ventrilo helps 
prevent anarchy. It’s a party 
line for ores and gnomes. 

2 CARTOGRAPHER 

The standard map in WoW 
is woefully inadequate. 
This add-on highlights 
important locations, like 
resource-rich mining nodes. 

3 CHARACTER STATUS 

This little display tracks 
your avatar’s well-being. 
When the green Health bar 
gets low, it’s time to break 
out some healing potion. 

4 BARTENDER 

These buttons represent 
your character’s available 
actions, from sorcery to 
swordplay. High-level play¬ 
ers who’ve amassed scores 
of abilities need Bartender 
to keep them all straight. 

5 AUCTIONEER SUITE 

Shopping for some new 
Leggings of Beast Mastery? 

This bot scans auction 
houses and ranks goods by 
price and availability. 

6 ITEMRACK 

It never fails—dress in 
a cotton tunic and leather 
trousers and suddenly a 
wave of murlocs attacks. 
Changing into armor takes 
forever, but ItemRack 
lets you switch into battle 
gear with a single click. 

7 COMBUCTOR 

This search function helps 
sift through the hundreds 
of outfits, keys, potions, and 
weapons in your inventory. 



Ul OVERLOAD 


10 TWOBOX TOOLKIT 

The pink chat text is being 
generated by TwoBox, 
an app that helps play¬ 
ers control two or more 
characters at once. 

“Dual boxers" log in their 
extra avatar on a second 
computer and keep tabs 
on it through text chat. 
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IMOKI 

Connecting Pe 




From corporate litiga 
to party navigator. 

2ars between work and play with the push of a button. Set up email with ease, 
a slim, sleek, stainless steel design that looks good in any situation. 


The Nokia E71. Designed for the way we live. 

nokiausa.com 


RadioShack 
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motor Flexible Flyer 


ENGINE 

Two-cylinder, 115-hp BMW 
power plant is oil-cooled and 
modified to run on bioethanol. 

SUSPENSION 
Three skis are independently 
dampened with both coil springs 
and hydraulic shock absorbers. 

BRAKE 

Like a spring-loaded crampon, 
the brake snaps down and digs 
its teeth into the ground to stop. 




Scouting for 
cracks in 
the Antarctic 
calls for 
a new breed 
of vehicle. 


While most Lotuses are bred to tear up the track, the 
company's newest racer is built to skate across ice and 
snow. The prototype Concept Ice Vehicle will scout 
for crevasses as it leads a caravan of explorers in the 
Moon-Regan Trans Antarctic Expedition. Planned for 
November 2009, the journey aims to raise awareness 


of the impact of climate change, so the CIV's design specs required that it not 
spoil the southern continent's pristine atmosphere. To that end, Lotus con¬ 
verted a highly efficient BMW motorcycle engine to run on E85 bioethanol. The 
115-horsepower, two-cylinder motor spins the ultralight propeller fast enough 
for the CIV to glide over small gaps at a top speed of 84 mph, and the independent 
suspension (a Lotus specialty) helps the craft pull emergency slaloms around 
larger hazards. Though it shouldn't come to that: An onboard GPS-enhanced 


radar system will detect such voids well ahead of time, and the driver can radio 
the coordinates back to the rest of the crew—if he's not too busy busting out 


power-slides in the most badass snowmobile ever, —stuart schwarzapfel 
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EVENTS | PROMOTIONS | SPECIAL OFFERS | CONTESTS 


THE HOLLYWOOD HILL 

HIGH-TECH TOOLS FOR 
SOCIAL CHANGE 

WIRED presented a four-part conference series with The Hollywood Hill, a 
Los Angeles non-profit reinventing social activism through digital technology. 
Members engage with leading tech professionals on topics ranging from 
microfinance to mobile media. The events included A-list cocktail receptions 
graciously hosted by producers such as Darren Star and Ari Arad. 



L Members of The Hollywood Hill enjoy the Don Julio tasting bar where they learned more about the art of making tequila. 2. 
Ariel Hauter, executive director of The Hollywood Hill, with Emmy winner Darren Star; writer, director, producer of Sex and the 
City, Beverly Hills 90210, and Melrose Place. 3. Speakers (I to r) Jessica Flannery, Kiva.org; Ashwini Narayanan, MicroPlace.com; 
Peter Bladin, Grameen Technology Center; Julie Lacouture, DonorsChoose.org, and moderator Ariel Hauter, The Hollywood Hill. 
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Strong Sexual Content 
Strong Language 
Violence 
Blood and Gore 
Partial Nudity 


THE BEST RPG 
OF 2007 

IMPROVED, ENHANCED 
AND EXPANDED 

Assume the role of The Witcher, Geralt, a 
legendary monster slayer caught in a web of 
intrigue as he battles forces vying for control of 
the world! Make difficult decisions and live with 
the consequences in a game that will immerse 
you in an extraordinary tale like no other! Dive 
in and find out why more than a million people 
around the world are already playing! 

Winner of over 90 Critical Awards! Packed 
with exciting extras including: 

■ New Adventures ■ Two Music CDs 

■ Adventure Editor ■ Short Story and More! 

■ Making-ofDVD 


Powered by 

BiOWARE' 


aurora'E2E27engme 


CDPRQJEKT ■ 



ATARI 


The Witcher © 2008 CD Projekt Sp. z o.o. All rights reserved. The Witcher and The Witcher logo are a trademarks of CD Project 
sp. z o.o. All rights reserved. BioWare, the BioWare Aurora Engine and the BioWare logo are trademarks of BioWare Corp. All 
rights reserved. NVIDIA, the NVIDIA logo, GeForce and 'The Way It’s Meant to be Played" logo are registered trademarks and/or 
trademarks of NVIDIA Corporation in the United States and other countries. All rights reserved. Based on the works of Andrzej 
Sapkowski. Manufactured and marketed by Atari, Inc., New York, NY. Atari and the Atari logo are trademarks ov'd^h t>y Ar=>ri 
Interactive, Inc. The ESRB rating icons are registered trademarks of the Entertainment Software Association. ■ *f wj"» 1 1 <t; Drm 
logo C and ©) IEMA 2006. Windows and the Windows Vista Start button are trademarks of the Microsoft group of companies, 
and ‘Games for Windows’ and the Windows Vista Start button logo are used under license from Microsoft.AII other trademarks 
are the property of their respective owners. 


l&l provides a complete range of 
website solutions at affordable 
prices. Our web hosting plans include 
search engine optimization tools and 
powerful marketing features that 
you need for a successful internet 
presence. As the world's largest web 
host, l&l is dedicated to security, 
innovation and value when it comes 
to your website. 

Whether you're creating your first 
website or you're an experienced web 
developer, we offer website plans 
for every skill level and budget. FREE 
private domain registration is included 
with all web hosting plans* 

To learn more about our products 
and services or to view this month's 
special offers, please visit landl.com 
or call 1.877.G0.1AND1. 


‘Private domain registration is not available for .us domains. 



■ GO TO WIREDINSIDER.COM FOR EXCLUSIVE CONTENT, GIVEAWAYS, SPECIAL PROMOTIONS, AND MORE. 







































WHAT WE GOT 
Designer Jeroen Ham¬ 
mer created a stool 
(more like a side table, 
really) of triangular 
acrylic pieces that 
bolt together. Final 
price was kind of steep 
($606!) and assembly 
taxed our ingenuity— 
but the end product 
was cooler than a 
+10 battle-ax. 

5-Up Pencil 
Sharpener 

WHAT WE WANTED 
A pencil holder that 
doubles as a sharpener. 

WHAT WE GOT 
Frosted acrylic guides 
channel the pencils 
into store-bought 
sharpeners. A handle 
provides leverage, and 
the rear panel can be 
removed for cleaning 
out the shavings. 

Final price: $75. 


create Construction Site 


Whipping up production-ready furniture and laser-cut tchotchkes has always been 
a cinch on custom-fab site Ponoko.com—for those who know their way around apps 
like Adobe Illustrator or CorelDRAW. But what if you’re like us—heavy on the ideas, 
light on the CAD skills? Our DIY dreams die on the napkins 
we draw them on. Luckily Ponoko recently launched a ser¬ 
vice just for us. It lets creative types submit concepts to be 
mocked up by actual designers (if your brain wave is deemed 
worthy). You can then sell your built-to-order product on the 
site, CafePress-style. We decided to give it a try, requesting 
a few items we wish were on the market. —Sonia Zjawinski 


See the ideas that 
didn’t make the cut, 
along with preliminary 
designs and an inter¬ 
view with the wired 
intern who assembled 
the objects, at wired 
.com/extras. 


Jenga Table 

WHAT WE WANTED 
A table with a gutter 
to catch raining 
Jenga blocks. We said 
we’d pay up to $300. 

WHAT WE GOT 
A table with a nifty 
magnetic handle 
to pop open compart¬ 
ment lids. “You can 
also use the space to 
store cards and other 
games,” designer 
Simon Beard says. The 
acrylic surface scuffed 
easily, though, making 
us wonder how well 
it would stand up to 
serious tower-toppling. 
Final price: $210. 


D&D Ottoman 

WHAT WE WANTED 
A 20-sided footrest. 
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The new G Coupe with VVEL. 

At your feet rests a euphoria-producing 
pedal that commands an award-winning 
330-horsepower V6 engine, driven by 
VVEL. This superior technology allows 
the engine to breathe efficiently for 
increased power while amazingly using 
less fuel! Couple this with a new 7-speed 
automatic transmission and be prepared 
to let some endorphins loose. 



I N F I l\l I T I „ 


Inspired Performance 


'Compared against prior generation non-WEL engines. 2009 EPA fuel economy estimates, 18 city/26 mfhway. Use for 
comparison only. Your mileage may vary. Always wear your seat belt, and please don’t drink and drive. ©2008 INFINITE 



POORLY ADAPTED 


ADEQUATELY DEVELOPED 


HIGHLY EVOLVED 


print Happy Birthday, Charlie 



For Charles Darwin, 2009 is a doubly significant year. First, if he had 
been fit enough to survive, he would be turning 200 in February. Sec¬ 
ond, it’s the 150th anniversary of On the Origin of Species, evolution’s 
holy writ. This happy coincidence means a bonanza for readers, with 
new works by scientists, novelists, and even the odd party-crashing 
creationist, all lined up for publication. Here we channel Darwin to do 
a little natural selection on these offerings. —Zelda Roland 



To the Edge 
of the World 

AUTHOR 

Harry Thompson 
PUB DATE 

Available now 
THE PREMISE 

This action-packed 
first novel uses 
Darwin’s journey on 
the HMS Beagle and 
tense friendship 
with its devoutly 
religious captain to 
explore the political 
and philosophical 
issues his theo¬ 
ries raised. Sadly, 
Thompson, the Brit 
TV producer who 
discovered Sacha 
Baron Cohen, died 
just after the book 
was published. 

WHY CHARLIE 
WOULD LIKE IT 
World, which has 
been out for a 
while but is ripe 
for rediscovery, 
reads like Patrick 
O’Brian meets 
Stephen Jay Gould. 


Angels 
and Ages 

AUTHOR 

Adam Gopnik 
PUB DATE 

January 
THE PREMISE 

An eccentric 
double portrait of 
Darwin and Abra¬ 
ham Lincoln, both 
born February 12, 
1809. They never 
met, but the two 
men were reluctant 
revolutionaries 
who rocked their 
world—and ours. 
WHY CHARLIE 
WOULD LIKE IT 
Neurotic New 
Yorker writer 
Gopnik speculates 
freely on Darwin’s 
abundant marital 
sex life (10 chil¬ 
dren!) and his ten¬ 
dency for crippling 
panic attacks. 

AAA 


Why 

Evolution 
Is True 

AUTHOR 

Jerry A. Coyne 

PUB DATE 

January 

THE PREMISE 

Following up on 
his devastating 
2005 takedown 
of intelligent 
design in The New 
Republic, Coyne 
gently and 
systematically 
assembles all 
the latest findings 
and cold hard 
data in one place. 
WHY CHARLIE 
WOULD LIKE IT 
Coyne is as grace¬ 
ful a stylist and 
as clear a scien¬ 
tific explainer 
as Darwin himself 
(no mean feat). 
It’s one of the best 
single-volume 
introductions 
to evolutionary 
theory ever. 




Evolution: 
The First 
Four Billion 
Years 


EDITORS 

Michael Ruse and 
Joseph Travis 
PUB DATE 
February 
THE PREMISE 
This 1,000-page 
doorstop from 
Harvard University 
Press could func¬ 
tion as an all-in- 
one textbook for 
introductory 
college courses. 
WHY CHARLIE 
WOULD LIKE IT 
Half essay collec¬ 
tion, half encyclo¬ 
pedia, it’s packed 
with everything 
you’ll ever want 
or need to know 
about the science 
of evolution. 
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Remarkable 

Creatures 

AUTHOR 

Sean Carroll 
PUB DATE 

February 
THE PREMISE 

Darwin wasn’t the 
only scientist to 
hit the high seas. 
Carroll chronicles 
his own journey 
alongside other 
voyages of discov¬ 
ery that helped 
evolve the study 
of evolution. 

WHY CHARLIE 
WOULD LIKE IT 
Carroll, a leading 
biologist, is one 
of the high priests 
of evo devo (evo¬ 
lutionary develop¬ 
mental biology), 
a field that’s been 
revolutionizing 
our understanding 
of why we are the 
way we are. 
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Darwin 


AUTHOR 

Alice B. McGinty 

PUB DATE 

April 


THE PREMISE 

Though aimed at 
the young evolu¬ 
tionary (ages 6 to 
9), Darwin is a sur¬ 
prisingly sophisti¬ 
cated biography, 
incorporating 
verbatim excerpts 
from the natural¬ 
ist’s own letters 
and diaries. 


WHY CHARLIE 
WOULD LIKE IT 

It’s a concise, com¬ 
pelling children’s 
introduction to 
a tricky and dif¬ 
ficult subject. 

With meticulous 
source notes and 
an extensive bibli¬ 
ography, this is no 
Everyone Poops. 
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Signature 
in the Cell 

AUTHOR 

Stephen C. Meyer 

PUB DATE 

July 

THE PREMISE 

Creationists’ latest 
antievolution gam¬ 
bit is the theory 
of intelligent 
design, and Meyer 
is a leading evan¬ 
gelist. The nonsci¬ 
entist philosopher 
argues that the 
complexity and 
purposefulness of 
DNA as a kind 
of language proves 
that it cannot have 
resulted from 
random mutations. 
WHY CHARLIE 
WOULD LIKE IT 
Actually, he’d 
hate it. If Meyer’s 
previous work 
is any guide, 
this new volume 
will, at best, be 
more religion 
masquerading as 
pseudoscience. 
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scott brown Best Crash Ever 


The Great Facebook Another Great Depression! Hardly are those words out 

n * c ' F ?° °'J y * 3e - when vast images straight out of Walker Evans trouble 

9 of tne* looming my sight: Hoboes! Okies! Hoovervilles! Women who 
Awesome Depression. resemble Harry Dean Stanton! It’s all so very... 75 years 

ago. Our go-to icons of abject, debilitating American 
poverty are so nostalgic, so sentimental, so analog. Our recurrent national night¬ 
mare deserves an upgrade. Let’s face it: Flat broke and rattling a mug full of pencils, 
we’ll still be the same wiki-addicted, diversion-craving exhibitionists we are now. 
Of course, I’m no futurist. Just a hysteria-prone pessimist. But I don’t want to live 
through another Great Depression. I want to experience the Awesome Depression: 


classic destitution with a whole 
new interface. I believe the Chil¬ 
dren of the Petabyte are per¬ 
fectly capable of reviving classic 
Depression-era pastimes—train¬ 
hopping, bread-lining—while 
making them uniquely our own. 
So climb aboard as I, your neo¬ 
hobo guide, unfold a day in the life 
of the future unfortunate. 

It's a typical morning in 2011:1 
start my day by bumming a few 
joules off a pal’s bicycle generator 
to power up my BlackBerry and 
surf over to FoodTube, where 
starving viewers like myself sali¬ 
vate over clips of the “carbo-rati” 
noshing on hoarded snacks. (I try 
not to read the comments: “omg 
she is such a ho for eating that 
Combo!” “shup azz! u go girl! eat 


dat Combo!”) One stray click and 
I’m rickrolled, prankishly diverted 
to the now-familiar footage of Rick 
Astley being devoured by a pack 
of London cannibals. 

I decide to use my remaining 
juice to log onto Facebook, which 
has been looking frightfully gaunt 
since the Identity Panic of ’09. 
(Friends? Who can afford friends 
now anyway?) Millions of “Favor¬ 
ite Albert Brooks Movies” lists and 
“Hero Abilities” requests were 
decimated, and we were left 
scrambling for whatever chums 
were left on Orkut. (This was 
before the Linden dollar crashed 
and Second Life avatars started 
jumping out of windows—and not 
flying.) I’d check my email, but 
browser-based email is a thing of 


the past: Vagabond freeconomic 
refugees now communicate by 
personal ad, and sex acts are rou¬ 
tinely traded for, say, maki rolls 
and Pilates classes. (Craigslist, it 
turns out, is largely unaffected by 
the Awesome Depression.) 

Dejected, I head downtown, a 
busted Guitar Hero ax slung over 
my shoulder. On the corner, a pack 
of surly former programmers 
dressed in surplus CES hoodies 
are warming their carpals around 
a single dingy Dell. I give them a 
wide berth. Farther on, a ram¬ 
shackle Cubeville has sprung up 
in the parking lot of a burned- 
out Ikea. Delirious drones sit at 
cardboard desks and pretend they 
still have office jobs to complain 
about, tapping out “IMs” on their 


“keyboards”—old pizza boxes. 

I nod and push on. I’m hoping 
for a handout at the Bloggers 
Assistance Administration. Alas, 
when I arrive at the decaying loft 
space, the cupboard is bare: The 
BAA can’t keep up with the sheer 
numbers of jobless Americans 
whose only skill is chronicling the 
minutiae of their own lives. (At 
least when they whine about how 
existentially awful their lives are 
now, it’s probably true.) 

I sink into a trashed Aeron chair, 
pull out my trusty ax, and click 
out “In the Great Big Google 
Mountain,” a rueful utopian ditty 
about a fanciful wonderworld in 
which “aquacultured catfish feed 
the masses,” and “electric cars cut 
greenhouses gasses,” and “more 
transparent global markets func¬ 
tion semi-rational-/fl-/fl-/tf-ly.” 
The song brings tears to my eyes. 
Sure, it could be from drinking far 
too much bathtub Red Bull. Or 
maybe I’m weeping because this 
guitar is just so awesomely 
depressing to play when it’s not 
actually hooked up to an Xbox. 
////////////////^^^^ 

email scott_brown@wired.com. 
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SUPERPRODUCER 

Kip Cullers is the king of bionic 
agriculture. His secrets: turbocharged 
seeds, precision chemistry—and TLC. 

BY BILL DONAHUE 


I Although US soybean acreage is declining, 
I yields are projected to keep rising. 
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they came over the prairie in 
their pickup trucks, in the cool, 
quiet hours before dawn. They 
rolled through the gentle foothills 
of the Ozarks in air-conditioned 
tour buses with paintings of stage¬ 
coaches airbrushed on the black- 
lacquered side panels. They came 
wearing mud-smudged 10-gallon 
hats and frayed John Deere base¬ 
ball caps. And then they stepped 
down out of their vehicles, each 
one of these farmers, and set foot 
on holy ground. *1 It is here, on the 
rust-colored loam of Stark City, 
Missouri (population 156), that Kip 
Cullers became the soybean king of 
the world. In 2007, Cullers harvested 
155 bushels of soybeans per acre 
from a small plot—eclipsing his own 
world record of 139. (The US aver¬ 
age is 40.) It is also here, on another 
section of his 11,000-acre farm in 
2007, that Cullers grew 329 bush¬ 
els of corn per acre—not a world 
record but enough for a top prize at 
the National Corn Yield 
Contest. *1 Cullers is 44. 

He is a devout Baptist 
who named his two 


From these fields, Cullers 
produced 155 bushels of 
soybeans an acre in 2007— 
a world record. 
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sons Noah and Naaman after people in the 
Old Testament. He is thin—rail thin—and 
carries the twitchy, antic vibe of an early 
David Byrne. He blinks constantly and has a 
habit of furrowing his brow. When he takes 
a dip of chewing tobacco, he 
taps his tin of Copenhagen 
twice, quickly. *1 The farm¬ 
ers have come here from 
Nebraska and Minnesota 
and Arkansas to behold his 
work. Cullers' success has 
made him a celebrity in the 
farming world. At confer¬ 
ences and conventions across 
the US and Canada, he gives 
speeches to crowds of thou¬ 
sands. He has taken his road 
show to Argentina and Chile. 
Missouri governor Matt 
Blunt has sonorously pro¬ 
claimed him “the Babe Ruth" 
of soybean production. Cull¬ 
ers calls himself “an ignorant 
hillbilly," but there's no doubt 
he's a genius in the science 
of yield—and, some argue, a 
frontline warrior in the bur¬ 
geoning global food crisis. 




WITH DEMAND FOR COm- 

based ethanol mounting, and 
China's and India's hunger for 
corn-fed chicken and beef 
climbing, the cost of staple 
foods has never been higher. 
The price of yellow corn has 
doubled over the past two 
years, and poor people world¬ 
wide are struggling. Thirty- 
three nations are now at risk 
for social unrest due to ris¬ 
ing food prices, according to 
World Bank president Rob¬ 
ert Zoellick. In Thailand, rice 
farmers guard their paddies 
at night. Last spring, in Haiti, 
five people died in a week- 
long food riot that culminated 
with protestors storming the 
presidential palace. 

This upheaval represents 
an opportunity for companies 
like Iowa-based Pioneer Hi- 
Bred, Cullers' main sponsor. A 


DuPont subsidiary, Pioneer grossed $3.3 bil¬ 
lion in 2007, primarily from the sale of bio¬ 
engineered seeds; its chief rival, Monsanto, 
topped $11 billion in 2008. These businesses 
are based on the promise that science can 
help farmers boost yield. “We have to feed 
the world," says William Niebur, Pioneer's 
vice president of crop genetics R&D, “and we 
can, by increasing productivity per acre. And 
if we bring people food, there will be political 
stability, which leads to economic growth." 

Cullers has positioned himself as a liaison 
between Big Biotech and the farming com¬ 
munity. “Kip believes that high yield is his 
mission, his role," Niebur says, “and so he 
shares what he learns. He talks with us at 
Pioneer; he talks with other farmers. It's like 
he's trying to create a Linux users' group for 
corn and soybeans. He's open source." 

So open that he's hosting some 1,800 
farmers in Stark City for Kip Cullers' Record 
Breaking Field Day. Sponsored by Pioneer and 
German chemical conglomerate BASF, the 
event is meant as an opportunity for Cullers 
to pass on his wisdom—and sing the praises 
of Pioneer's products. 

Cullers walks across the grounds and 
through the huge wedding-style tents, sur¬ 
rounded by a phalanx of Pioneer reps who 
confer with him soberly in their matching 
gold polo shirts. Even at his own party, he 
seems distant, inscrutable. He inspires won¬ 
der. “He's doing shit with soybeans that a lot 
of us aren't," says Jeff Mezera, a corn farmer 
from Bagley, Wisconsin. 

Eventually, a crowd gathers in the tent 
dubbed Kip's Conference Room, and Cullers 
strides to the mic. He's chatty and casual. He 
jokes that one gold-shirted muckety-muck 
is “Pioneer's vice president for complaints." 
He spits a stream of chaw onto the grass and 
says, “If you got any complaints, you talk to 
him." Then things get down to the fine details 
of tending the land. One farmer asks Cullers, 
“What are your P and K levels?" 

Cullers assiduously logs his phosphorus 
and potassium levels, and he seems to be 
combing his brain for the numbers. But then 
he opts for discretion, more Bill Gates than 
Linus Torvalds. “They're good," he says, jaun¬ 
tily. “My P and K levels are good." 


competitive corn growing dates to the 
middle of the 19th century, when America's 
civic leaders, seeking to instill discipline 


and industry in children, began hosting 
contests. A1951 book titled The 4-HStoiy 
describes “young Franklin B. Spaulding" 
of East Otto, New York, as he stood by his 
collection of Dutton Yellow corn in 1856: 
“His pulse must have quickened with sud¬ 
den, overwhelming triumph when the party 
of dignified judges, passing by the other 
exhibitors, walked up to him and handed 
him 50 dollars as first prize in the state 
corn contest." 

Grown-ups got into the contests, too. 
Francis Childs, who died in 2008 at age 68, 
was the most controversial of the competi¬ 
tive corn growers. In 2002, he stunned the 
Farm Belt with a new world record, growing 
442 bushels of corn per acre on his farm in 
Manchester, Iowa. Like Cullers, Childs lec¬ 
tured throughout the Midwest. He espoused 
growing techniques that were then revolu¬ 
tionary—super-deep plowing, for instance, 
and high-dosage fertilizing. 

But in 2003, during a nasty divorce, Childs' 
wife charged that he had cheated earlier that 
year when the National Corn Growers Asso¬ 
ciation came to weigh his crops. “He parked 
wagons out there that already had corn in 
them," Lois Childs testified, “and you're 
supposed to have empty wagons." 

Once the province of a few fanatics, more 
cost-effective chemicals and seeds have led to 
a boom in competitive farming. In 2007, the 
number of entrants in the National Corn Yield 
Contest, steady at about 3,000 for years, 
soared to nearly 5,000. Last year, it was 6,700. 
Everyone still wonders: Is 442-bushel corn 
actually possible, or was Childs a fraud? 

At Kip Cullers' Record Breaking Field 
Day, a solemn respect for the dead prevails. 
“Francis was a good man," says Dave Knau, 
a Pioneer sales administrator. “He was a 
personal friend." But the new king of corn is 
more cautious. “I ain't even gonna talk about 
Francis Childs," Cullers says. “I ain't even 
gonna mention Francis Childs' name." 


the relationship between Cullers and 
Pioneer benefits both. The company pro¬ 
vides him tiny batches of prototype seeds. 
“They'll just give me a handful," he tells me, 
cupping his palms together, “and maybe 
there'll only be 10 times that much in the 
whole world. It's not for any Joe Blow; they 
only give it to the cream of the crop—you 
know, the top farmers." 


CHART SOURCE: US DEPARTMENT OF AGRICULTURE 
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In exchange, Pioneer gets detailed field 
reports from an obsessed autodidact. Cull¬ 
ers never went to college, but he rises at 
3:30 each morning to study plant genet¬ 
ics online. Right now, he’s urging Pioneer 
to genetically weave a bit of stiffening 
fiber into soybean stalks. Cullers plants 


300,000 soybeans per acre, double the 
national average. In these super-dense 
fields, he explains, soy plants grow taller, 
fighting for sunlight. "They fall down a 
lot,” he says, "and you lose photosynthe¬ 
sis. The trifoliates don’t pump nutrients 
to the beans. And you get disease, too. It’s 
crowded and humid out there, down low.” 

Cullers learned farming as a kid. His 
stepfather was a dairy farmer who kept 50 
cows on a 400-acre spread, but it was his 
small patches of corn that thrilled Cullers 
most. "Corn’s my passion,” he says with a 
rare flourish of lyricism. "Soybeans are my 
backup plan, but corn, it’s a robust plant. 
It’s something you gotta mature for a long 
time. It’s a challenge: Basically, you have 
one week every year when you can’t screw 
it up—mid-June, when it’s tasseling and pol¬ 
linating and everything counts. That week 
is exciting. It feels like the start of a race.” 

Cullers remembers hiking around his 
stepdad’s farm to check on tasseling corn. 
At night, he would fall asleep dreaming of 
perfect corn—10 feet tall, with two ears on 
every plant and each ear sprouting a kingly 
50 rings of 20 kernels. 

In his twenties and thirties, Cullers farmed 
5,000 acres of vegetables. Every field had to 
be hand hoed. He oversaw 150 seasonal work¬ 
ers until once, he told me, "we screwed up. We 
sent a live mouse down there to a baby food 
company along with our squash. They dumped 
like thousands of cases of baby food. They 
was scared they had rodent hairs in them.” 


Cullers tightened his operation. "I’m a 
micromanager,” he says. "I’m a control freak. 
My wife thinks I’m stressed out. All I do 
every day now, all day long, is crisis manage¬ 
ment. With corn and soybeans, you’ve got 
your highest yield potential on the first day 
you plant. After that”—his tone grows wist¬ 


ful—"things start going wrong. I can walk 
through a field and find 5,000 things wrong 
with it. You’re always dealing with some¬ 
thing hypercritical, like an infestation of 
Japanese beetles. I work six days a week, 
right up until it gets dark, and when she’s 
balls to the wall, I work Sundays, too.” 

Cullers adjusts his cap and stares off 
into the distance dolefully—trapped, it 
seems, by his own success. He has become 
the Grow Man, the superstar of bionic ag, 
and now he seems resolved to do whatever 
the role demands. When a BASF film crew 
approaches him later in the day seeking a 
sound bite, he dutifully plays along. 

"We want employees to know you are 
pleased to be working with BASF,” the pro¬ 
ducer tells him. 

"You know,” Cullers begins, "it’s great to 
be working with BASF...” 


how does kip do it? That’s the ques¬ 
tion on everyone’s mind at the field day, 
of course. Cullers doesn’t just put seeds 
in the ground and hope for the best. Mod¬ 
ern farming is science, awash in crazily 
capable machinery and in technicalities 
that can befuddle the average farmer of a 
few hundred acres. Cullers himself owns 
some 15 tractors, the fanciest of which 
costs $185,000 and steers itself with GPS 
tech. He burns up thousands of cell phone 
minutes each month talking to Pioneer and 


BASF technical advisers—chemistry PhDs 
who can expound on the relative merits 
of Respect insecticide, formulated from 
zeta-cypermethrin, and Headline fungicide, 
which is rich in pyraclostrobin. 

Dozens of these experts are on hand for the 
field day. They set up little teaching stations 
and stand there—in the 90-degree 
heat, in stagnant air as humid as an 
athletic sock—explicating Cullers’ 
strategies. At one station, BASF sales 
rep Dale Ashby extols Cullers’ unusu¬ 
ally high herbicide use. "What Kip 
does, to get early-season weed pres¬ 
sure out of the way,” he says, "is spray 
an herbicide before he plants. Kip likes 
Extreme, and also Pursuit.” 

Then there are the seeds themselves. Leon 
Streit, a senior research scientist at Pio¬ 
neer, touts the lab development of his com¬ 
pany’s new high-yield Y Series soybeans. 
Until recently, geneticists have focused on 
"defensive” genes such as rhgl, which resists 
soybean cyst nematodes. But in creating 
the Y beans, Pioneer scientists sought out 
"offensive” genes—the very material that 
makes soybeans sprout and grow. 

They did so, in part, by employing an 
ancient agriculture tactic: They took crosses 
of elite soybean plants and inbred them 
with thousands of experimental varieties, 
each with a distinct genetic makeup. They 
calculated the yield from each progeny— 
and then they got fancy. Using DNA finger¬ 
printing technology, Pioneer scanned the 
genes in each plant to determine which 
correlated with yield. "We were originally 
looking for a specific yield gene,” Pioneer 
senior research scientist Scott Sebastian 
says, "but yield doesn’t work that way. We 
learned that it’s a complex interaction of 
many traits and the environment.” Pio¬ 
neer’s promotional literature claims that 
Y Series beans will help farms increase 
yield by 40 percent over the next decade. 

Still, the Y beans aren’t the most celebrated 
genetically modified product at the field day. 
Under one tent, guarded 24/7 by the New¬ 
ton County police, is a small blue plastic tub 
containing four stalks of corn. The plants 
appear ordinary, but they sprouted from 
seeds that feature a patented, proprietary, 


ONE FIRM SAYS ITS SOYBEANS, GENETI¬ 
CALLY SCREENED FOR HIGH GROWTH, 
WILL INCREASE YIELD BY 40 PERCENT. 
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and as yet unreleased Pioneer trait, 
Optimum GAT. It makes them resistant 
to not one but two types of pesticide— 
glyphosate, a popular weed killer that 
Monsanto sells as Roundup, as well as 
a whole family of chemicals known as 
ALS herbicides. 

Pioneer created Optimum GAT in 
a Redwood City, Calfornia, lab by 
splicing a bacterium called Bacillus 
licheniformis into corn and soy genes. 

The company hails the trait as a deft 
response to a big problem in agricul¬ 
ture: the proliferation of weeds that, 
over years, have built up a resistance 
to herbicides. 

Optimum GAT, with its “shuffled” 
genes, closely resembles bioengi¬ 
neered seeds that Monsanto has been 
creating for more than a decade. And 
its principal magic, it seems, is eco¬ 
nomic: Currently, Monsanto holds 
the patent to the sole glyphosate- 
resistant technology, Roundup 
Ready. Pioneer pays Monsanto tens 
of millions of dollars a year to license 
Roundup Ready—and as Cullers puts 
it, Optimum GAT “will free us all from 
a certain company in St. Louis.” 

But for all the wonders of Pioneer's 
laboratories, the real secret to Cullers' 
success might be more prosaic. Kend¬ 
all Lamkey, the Pioneer distinguished 
chair in maize breeding and the agron¬ 
omy department head at Iowa State Univer¬ 
sity, doesn't dismiss chemicals, but he feels 
that technology is not the ultimate answer. 
'‘With Kip,” he says, “it basically comes down 
to elbow grease. He walks his contest plots 
daily. He's checking his soy plants to avoid 
flower abortion. He keeps his plants cool by 
spraying a thin mist when it's hot. He pays 
close attention—that's what a good farmer 
does. The work hasn't really changed much 
over the decades.” 


on the last day, the heat breaks and rain 
comes gushing down out of the sky in tor¬ 
rents. It is almost biblical: Everywhere you 
walk, it seems, there is a raging stream with a 
soggy black Optimum GAT-branded baseball 
hat floating in it. The guests gather in “Kip's 
Cafeteria,” where local Mennonite women, 
dressed in prim white aprons and hairnets, 
dish up lunch. The farmers are mostly gone 


Signs identify 
the Pioneer seed 
varieties Cullers 
has planted. 

by now, leaving 
the Pioneer reps 
and their BASF 
counterparts. They sit together, address¬ 
ing their pork chops and blueberry pie, and 
speculate hopefully about the future of high- 
yield agriculture. 

“I talked to Kip last night,” murmurs Pio¬ 
neer senior marketing manager Tracy Linbo, 
“and he said that 200-bushel soybeans are 
not outside the realm of possibility.” 

Later, Cullers sits alone in the cafeteria 
tent, wearing a BASF polo shirt and a pair 
of Big Smith overalls so baggy he practically 
disappears in them. The place is a mess, 
scattered with muddy paper plates and pork 
bones. “I'm wore out,” he says. “At a thing 
like this, everyone's always tugging at you. 
I don't know if we ever want to do this again. 
I've got 5 million things to do.” He cracks 
out his cell and begins making rapid-fire 
calls. The whole of one message is, “Hey 
Bruce, give me a holler.” 

I ask him if he has any qualms about using 
genetically modified seeds given the con¬ 
troversy surrounding them. “No,” he says. 


Cullers twists his legs up toward him awk¬ 
wardly, so that the front feet of his chair are 
resting on the toes of his boots. He stares 
at me, waiting. 

“You know that passage in Genesis,” I say, 
“the one about taking ‘dominion' over ‘all 
the earth'? Does that inspire you?” 

“No,” he says. “I don't think about that.” 
He looks out toward his corn now. “Corn is 
my hobby. Some people go fishing. Some 
people ride bicycles. I grow corn. All I ever 
wanted to do was grow stuff. I love making 
stuff grow. I love seeing how far you can 
push it.” He's possessed of a rare simplicity, 
a purity of focus that exists, usually, only in 
athletes—in people who spend their whole 
life in pursuit of perfection and glory. 

I say good-bye and drive off over a long, 
straight gravel road. Corn lines my path. It 
is high and green in its rows, and I can't even 
imagine what sort of strange magic these 
fields will sprout in the future. DU 

bill donahue (billdonahue.net), a writer 
based in Portland, Oregon, has been nomi¬ 
nated for two National Magazine Awards. 








DIARY OF A SELF-HELP DROPOUT 

How a frazzled freelancer flirted 
with the 4-hour workweek. Inside 
the cult of time management. 

BY CHRIS HARDWICK 


I My activities while writing this article: 



■ Research 

■ Writing 

■ Rewriting 

■ Clicking unrelated 
Wikipedia links 

■ Watching Mad Men 
on TiVo 

Making fictional 
pie charts 



difficulty finding time 

ime-management books command huge swaths 
of bookstore shelf space and sell tens of thousands 
of copies a year, but I always figured they applied 

more to stapler-stealing cubicle jockeys than someone like me. I am a freelancer. 
My services are available to anyone at any time. In a former life I was prob¬ 
ably a whore. In this one, I am responsible for two cartoon voice-overs, three 
writing jobs, a movie soundtrack, my stand-up comedy act, TV hosting gigs, 
and half of a musical-comedy duo. Don't get me wrong; in this economy, I'm 
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grateful for the work. But without any kind 
of 9-to-5 structure, it's a lot to keep track of. 

So how do I handle it? Poorly. My days are 
like eBay shipments: a few tangible things 
and a whole lot of packing peanuts. I obvi¬ 
ously need help being the boss of me. So 
I decided to try an experiment: I'd spend 
two weeks absorbing, in succession, three 
well-known productivity systems and see if 
I could find one that worked for those of us 
who count income in 1099s instead of W-2s. 
I already owned David Allen's Getting Things 
Done; Gina Trapani, editor of the blog Life- 
hacker, further recommended Julie Morgen- 
stern's Never Check E-Mail in the Morning 
and Timothy Ferriss' The 4-Hour Work¬ 
week. That made three, and three exam¬ 
ples is all you need for a magazine article. 


GETTING THINGS DONE 

day i I actually have three copies of Get¬ 
ting Things Done. I bought it on CD 
two years ago and never listened to 
it. A year later I bought the book, 
started it, and then stowed it under 
my nightstand. Then I bought it on 
iTunes. It mocked me from my iPod's 
Audiobooks playlist for months. Yes, 

I was having trouble getting Getting 
Things Done done. But now I have a 
deadline. 

day 3 Finally listening to Getting 
Things Done. I see why other nerds go for 
David Allen. He's a reductionist. GTD is all 
about breaking big tasks into small, doable 
ones. The book finds a million ways to repeat 
Allen's simple mantra. Ask yourself: “What 
is the next physical action required to move 
the project forward?" Repeat until every¬ 
thing in the world is finished. 
day 5 The most pressing item on my to-do 
list is a script for the Nickelodeon show 
Back to the Barnyard , on which I play a talk¬ 
ing cow. It turns out that “Write talking- 
cow script" is the kind of task Allen would 
describe as “an amorphous blob." A series 
of things have to happen in a specific order 
to attain its completion. How will I write it? 
What is the next physical action? 

Let's see. I have to make a scene-by-scene 


story outline. But in order to do that I have 
to review the premise that was assigned to 
me via email, which I can't do without an 
Internet connection, which I don't have 
because I am in Memphitucky trying to 
make a club full of strangers laugh by point¬ 
ing out the foibles of mankind. The motor 
lodge I'm staying in has intermittent ser¬ 
vice at best. So there you go: My next obvi¬ 
ous action is “Locate Internet." 

A block away, I find a Starbucks—the yup¬ 
pie McDonald's. Next action: “Download 
premise from email." Done. I'm building 
momentum! Next: “Break premise into a 
handful of scenes." Next: “Write one-page 
scene outline." And finally: “Expand out¬ 
line into scenes with dialog." I know it 
seems obvious, but it was better than just 
launching Final Draft and staring at “Fade 
in." (Final Draft: screenwriters :: Excel: 
accountants.) My total script time from 
premise to delivery is four hours. That's 
not bad for an 11-minute cartoon. 


day 9 My girlfriend informs me that there's 
a black widow nesting in a drainpipe near 
our garage. I have now been on the GTD 
program for several days and am a next- 
action machine. I say out loud to myself in 
a robot voice, “Processing... dot dot dot...” 
I head outside, already planning my next 
action: “Pour water down drain to send 
spider on river rampage to Jesus." On the 
way, however, I discover a dead squirrel. 
Protocol interrupted. How do you dispose 
of a dead squirrel? 

I return to the house with my bucket of 
water to ask the Internet. A state of Califor¬ 
nia Web site informs me that I have to call 
the West Nile Virus Hotline. WTF?! I open 
a new tab and Google “West Nile deaths 
human California." Only one this year. Next 


action: Let air out of lungs. Back to west 
nile. ca.gov. From the photos, I identify the 
decedent as a Fox squirrel. While scrolling 
through, I notice that its cousin the Douglas 
squirrel is adorable! I throw it—the words, 
not the squirrel—at Wikipedia. Pine squirrel 
located in the Pacific coastal states. Huh. I 
jot down “pine squirrel" for use in as-yet- 
unwritten funny sentence. Back to the 'pedia. 
Naturalist John Muir described the Douglas 
squirrel as “by far the most interesting and 
influential of the California sciuridae." ... 
Sciuridae? How has that term managed to 
elude me for more than three decades? I click 
the link and learn that it's a family of large 
rodents—squirrels, chipmunks, marmots, 
and, uh, spermophiles. I wonder how you 
pronounce it. sky-yer-EE-dye? SURE-i-day? 
Goto: Merriam-Webster Online. Damn— 
it's a premium-account word. I'll have to 
slum it on Dictionary.com. Aha! sigh-YUR- 
i-day. I say it aloud several times, nodding 
with a false sense of accomplishment. The 


black widow is still alive. The Fox squirrel is 
still dead. And so are 35 minutes of my life. 
day 14 Wracked with guilt and a sense of 
failure, I resort to actual reporting and call 
David Allen. He's very nice and suggests that 
to effectively prioritize, I should explode my 
individual tasks into a philosophical frame¬ 
work incorporating my life's ultimate pur¬ 
pose. Oh, OK. That’s all I have to do. 
freelancer rating: 4/5 The book is as dry 
as a camera manual. It took me two years to 
open my camera manual, too. Both turned 
out to be useful. 

CHANGE IN PERSONAL HABITS: I Can now 

shrink overwhelming projects into bite- 
size finger sandwiches, thereby unstick¬ 
ing my work flow. Also, I found out that I 
have a work flow. 


I'M NOT VERY ORGANIZED. 

MY DAYS ARE LIKE EBAY SHIPMENTS: 
A FEW TANGIBLE THINGS AND 
A WHOLE LOT OF PACKING PEANUTS. 
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NEVER CHECK E-MAIL 
IN THE MORNING 

day 1 Upon cracking Julie Morgenstern's 
book, I learn that she has consulted for 
Microsoft and Ikea, written five other 
self-help tomes, and appeared on Oprah. I 
become afraid that there will be chapters on 
"Scheduling Hugs” and "Filing Your Crying.” 
This is because I am a jerk sometimes. 
day 2 Morgenstern breaks life into nine 
skill sets, or "competencies,” all pointed 
toward finishing tasks with time left for 
recreation. Sweet. 

day 3 The book has a Choose Your Own 
Adventure vibe, where you can jump around 
to any area you want to improve. I read the 
whole thing. Most important, it turns out, is 
avoiding distractions. I have already failed 
by reading chapters that don't apply to me. 
The other usual distracters include perfec¬ 
tionism, procrastination, interruptions, and 
meetings. And email. Morgenstern calls 
these time-eaters "nibblers.” Adorable! 
day 4 I wake up, and before I even think 


Some days I’m just overwhelmed 
by everything on my to-do list. 


about it, I am checking my email. Crap. 
day 5 Same problem. Double crap. 
day 6 Crappity-crap-crap on a crap bun 
with crap relish! This is getting ridiculous. 
Despite my iPhone's pleas for clemency, I 
turn off the Push setting. 
day io Rob Zombie calls. He needs two more 
songs for his animated Mexican wrestler/ 
superhero movie El Superbeasto, and he's 
about to mix sound. He wants same-day 
turnaround. That means Mike Phirman 
and I (we're the band Hard 'n Phirm) need 
to obtain the scenes in question and then 
write, record, and deliver each tune in six 
hours. No nibblers. No perfectionism. Inter¬ 
ruptions will be met with a Shia LaBeouf-y 
"no no no no no NO NO!” 

We make our deadlines. Mr. Zombie is 
pleased, which means he will not eat our 
faces. I can't say the music would have 
turned out any better had we agonized 
and labored over it. 

day 14 I call Morgenstern to brag about 
my success, and she asks what I do for fun. 


I am stymied: "Fuh... Fuhhhh... 
what is that word your mouth 
is saying?” Morgenstern thinks 
taking time off is crucial; since 
I'm around tech all the time, she 
recommends something nature- 
based. I head for Griffith Park 
in Los Angeles. Aside from the 
homeless woman shouting 
obscenities at a raccoon, it is 
strangely refreshing. I find a 
stone bridge where a copse of 
old trees hang over a brook, a 
setting so storybook I expect a 
faerie orgy to break out at any 
moment. Sitting there, I actually 
begin to get excited about my 
workload. I go home and work 
on my blog, the Nerdist, for an 
hour and a half—pure output. 
According to Morgenstern, I 
have found my "concentration 
threshold” and am now "on my 
way to time mastery!” I silently 
vow that once I have truly mas¬ 
tered the dimension of time, I 
will go back and tell my sixth- 
grade self to never bring Dungeons & Drag¬ 
ons books to school, where girls are. 

FREELANCER RATING: 3/5 Half of the skill 

sets are more applicable to office dwellers. 
What about my needs? 

CHANGE IN PERSONAL HABITS: beamed 

not to confuse "busy” with "productive,” but 
I'm still far too addicted to email to resist 
its early-morning digital snuggles. 


THE 4-HOUR WORKWEEK 

day 1 Timothy Ferriss says he decided to 
become a productivity master after a girl¬ 
friend sent him a Dear John in the form of a 
plaque reading, the work day ends at 
5:00. 1 would like to keep my girlfriend. 
day 2 I super-recommend the audio version 
of 4-Hour Workweek. The actor who reads it 
gives a Shatner-esque performance worthy of 
a Columbo villain. It made a three-hour drive 
from one stand-up gig in Tampa, Florida, to 
another in Fort Pierce enjoyable. Plus, he reads 
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the word procrastinate as “procrasturbate.” 
day 5 Ferriss' system basically amounts to 
finding ways to avoid doing your work. My 
first step: Focus only on the most important 
tasks. I am not doing that. I am in Chicago, 
covering wired's NextFest for G4's Attack of 
the Show! At home, I would watch Mad Men 
on TiVo until I calmed down. Here, I wake up 
at 5 am, freaking out over the deadline for 
the very article you are now reading. 

Then I have an idea: Why not simply start 
writing the piece? My anxiety over what 
to say has been causing me to put it off. So, 
without judging what comes out, I sit down 
and start typing away. I work for an hour and 
a half and write a considerable chunk. 

I feel so much better that I fall back 
to sleep for another couple of hours. 

When I wake up I feel confident, as if 
I am using a personal hygiene prod¬ 
uct that works just as its TV com¬ 
mercials promise. 
day 8 The next step: outsourcing! 
Apparently when you spend hours 
completing menial tasks, it actually 
costs you money, because you could 
be spending that time doing something 
more profitable. You might as well write a 
check to Failure. 

The thought of my own foreign task force 
is instantly appealing. I find the virtual- 
assistant service Ask Sunday. (Readers: 
Mention “Chris Hardwick” to get me a huge 
discount.) For $39 a month I can make up to 
15 requests—almost anything that's doable 
in 20 minutes. Here's what I send: 

Hello, 

1) Please reserve a rental car for me 
at the Denver Airport. HI be arriving 
next Wednesday at 3 pm and return¬ 
ing the following Monday at 10 am. 
Midsize car is fine, but it must have 
navigation system. You may use my 
Hertz #1 Club Gold number, because 
I am both a mover and a shaker. 

2) Please find the closest Moose 
Lodge to Hollywood, California. 

3) Please find a store where the 
Canon HF11 video camera is avail¬ 
able near the zip code 90036. 

4) Please list three types of mon¬ 
keys that are native to Canada. 

Thanks! 


Within an hour I have my rental car, learn 
of two Moose Lodges within 8 miles of my 
home, get the address of a camera store with 
one HF11 in stock, and receive this: 

Hi Chris. Per your request, I did an 
extensive search regarding mon¬ 
keys that are native to Canada. 
Unfortunately, I could not find the 
required information within the 
allotted 20 minutes. 

At least I didn't waste half of one of my 
own hours to learn that there are no mon¬ 
keys from Canada; this way I was freed to 
learn what sort of extramarital affair Don 


Draper is flicking ashes on this week. Side 
note: I applaud Canada for outsourcing 
its monkeys. 

day n Why defer your retirement until 
you're too worn out from busting your 
hump to enjoy it? Ferriss says we should 
take “mini-retirements'' throughout our 
lives. I have a hunch that this used to be 
called “vacation,” but I don't have much 
time to work that out. As I'm back in Chi¬ 
cago to shoot a segment for Wired Science, 
I decide to take a mini-mini-retirement: one 
day. I sit in Millennium Park, feed birds, 
silently judge others, and shout at kids to 
get off my lawn. 

day 14 I am exhausted from getting up in 
the middle of the night to write. If I ever 
do achieve a four-hour work week, I won't 
schedule it at 5 in the morning. 

FREELANCER rating: 5/5 Ferriss' MO 
seems aimed at enticing corporate drones 
to defect. Join me on the Dark Side! 
CHANGE IN PERSONAL HABITS: I remain 
disorganized, but I now have a network of 
assistants looking up stupid shit for me. 


TO SUM UP 

Allen, Morgenstern, and Ferriss are a nicely 
compatible family unit: David Allen is the 
practical dad who reminds you not to over¬ 
complicate things; just get the job done. Julie 
Morgenstern is the encouraging mom who, 
while hugging you, says, “It'll be all right; 
you just need to focus on what's important 
here.” And Tim Ferriss is the upstart kid 
who cries, “Think outside the box, man!” 
So in retrospect, it makes sense that I found 
it easier to cherry-pick elements from each 
and stitch together my own wearable cloak 


of efficiency. Now, I know that David Allen 
is the head vampire of productivity, but if 
you only have the fortitude to read a sin¬ 
gle book, I'm gonna throw my lithe frame 
behind The 4-Hour Workweek. Ferriss lays 
out a series of nimble yet perfectly legal 
cons to help you break out of the corpo¬ 
rate Bastille—and work from the actual 
Bastille, if you want. That sly creativity 
best fits the rogue nature of the freelancer. 

Look, freelancers are “free” because they 
take risks—they don't like being told what 
to do. That's both exciting and daunting, 
because you have to police you. The trick to 
being both manager and employee is get¬ 
ting leverage on yourself. Stilljoining any 
one of these time-management cults full-on 
seemed too much like getting a real job. I pre¬ 
fer to swipe the best ideas and ignore the rest. 
Further proof that I have the attention span 
of a procrasturbating pine squirrel. D3 

chris hardwick (hardwicknerdarmy 
@gmail.com) does all the things he lists 
in the first paragraph. 


WHEN YOU SPEND HOURS ON 
MENIAL TASKS, IT ACTUALLY COSTS 
YOU MONEY. YOU MIGHT AS 
WELL WRITE A CHECK TO “FAILURE.” 
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Scientists should 
stop trying to 
cure cancerand 
start focusing 
on finding it early. 
It’s the smart way 
to cheat death. 



That risk was exacerbated by a mutation in her BRCA2 gene that's 
been associated with much higher rates of breast and ovarian cancers. 

Going purely by the numbers, Rosenthal, a New York City native 
now living in Delray Beach, Florida, was a prime candidate for ovar¬ 
ian cancer. But even after the link between the BRCA2 gene and breast 
and ovarian cancer was discovered in 1995, Rosenthal didn't think 
to get tested. "It didn't even register," she says. "I went on with my 
life, and I didn't think about cancer." It wasn't until 2005, when she 
first noticed a physical symptom—"this huge lump in my stomach 
area"—that Rosenthal learned she was once again a cancer patient. 

Ovarian cancer, like most cancers, is measured in four stages. Stage I 
is early, when the disease is contained in the ovaries. In stage II, it may 
be present in the fallopian tubes or elsewhere in the pelvis. By stage 
III, it has migrated into the abdomen or lymph nodes. And by stage IV, 
the malignancy has spread, or metastasized, into major organs like the 
liver or uterus. (The first three stages are fur¬ 
ther subdivided into A, B, and C levels.) For 
ovarian tumors discovered in stage I or II, the 
survival rate 10 years after diagnosis is reas¬ 
suringly high—almost 90 percent—because 
treatment is straightforward: surgery, per¬ 
haps followed by low doses of radiation. But 
survival rates drop precipitously as the diag¬ 
nosis shifts to stage III or IV, when the cancer 
is well established and spreading. Here, the 
survival rate falls to 20 percent and then to 
10 percent. Unfortunately, more than two- 
thirds of ovarian cancers aren't found until 
these later stages. That was true in Rosenthal's 
case: By the time she noticed her lump, the dis¬ 
ease had spread and progressed to stage IIIC. 

Four years later, after two rounds of che¬ 
motherapy, Rosenthal's cancer is in remis¬ 
sion. But she remains vigilant. Every three 
months, her blood is tested for levels of 
CA125, a protein marker used to monitor 
ovarian cancer. She tracks clinical drug tri¬ 
als in the hope that she will qualify as a sub¬ 
ject. Yet she'll always blame herself, if only a 
little bit, for missing a way to find the disease 
earlier. "I could live 10 or 15 years more, but I 
still won't have the quality of life I would've 
if we'd found the cancer early," she says. "I 
don't want anyone else to be in my position." 

The survival rate for many cancers is sim¬ 
ilar to the cliff-like curve that defines ovar¬ 
ian malignancies. Find the disease early, 
thanks to a stray blob on an x-ray or an early 
symptom, and the odds of survival approach 
90 percent. Treatment—surgery—is typically 
low risk. But find it late, after the tumor has 
metastasized, and treatment requires infu¬ 
sions of toxic chemicals and blasts of brutal 
radiation. And here the prognosis is as mis¬ 
erable as the experience. 

Mauricio Alejo m Burkhard Schittny 











This reality would seem to make a plain case for shifting research 
and resources toward patients with a 90 percent, rather than a 
10 or 20 percent, chance of survival. But these are largely hypothetical 
patients. Cancer maybe present, but since it hasn't been detected, as 
a practical matter these cases don't yet exist. People with full-blown 
cancer, however, are very real. They are our fathers and mothers, our 
children and friends. They're right in front of us. These are the 566,000 
Americans who will die of cancer this year. 

The US spends billions of dollars to save these late-stage patients, try¬ 
ing to devise better drugs and chemotherapies that might kill a cancer 
at its strongest. This cure-driven approach has dominated the research 
since Richard Nixon declared war on the disease in 1971. But it has yielded 
meager results: The overall cancer mortality rate in the US has fallen by 
a scant 8 percent since 1975. (Heart disease deaths, by comparison, have 
dropped by nearly 60 percent in that period.) We are so consumed by 
the quest to save the 566,000 that we overlook the far more staggering 
statistic at the other side of the survival curve: More than a third of all 
Americans—some 120 million people—will be diagnosed with cancer 
sometime in their lives. Their illness may be invisible now, but it's out 
there. And that presents a great, and largely unexamined, opportunity: 

Find and treat their cancers early and that 566,000 figure will shrink. 

Cancer, in other words, has a perception problem. We lack the 
ability to see what's going on inside the body, to gaze through our 
too-solid flesh and glean information on a molecular level. Conven¬ 
tional medical technologies—blood tests, x-rays, MRIs—can serve 
as proxies for proximity, but the picture they offer is often incom¬ 
plete and obscured. Without a way to positively identify illness early, 
to detect that first spark, medicine will continue to be a last resort. 

But new technologies for the early detection of cancer are now at 
hand. Researchers are refining 
sophisticated protein tests that can 
pick up molecular whispers in the 
bloodstream and are testing next- 
generation imaging techniques that 
can identify and isolate a tumor 
within the body. These technologies 
build on screening methods already 
proven to reveal cancer—the Pap 
smear (cervical), the antibody blood 
test (prostate), the mammogram 
(breast)—but go further and deeper 
so that even stubbornly covert can¬ 
cers might become visible. 

This new approach treats diagno¬ 
sis as an algorithm, a sequence of 
calculations that can detect or pre¬ 
dict cancer years before it betrays 
symptoms. It starts with a statis¬ 
tical screening to identify people, 

like Rosenthal, who have a genetically greater risk for disease. A regular blood 
test follows, one primed to look for telltale proteins, or biomarkers, correlated 
to specific cancers. A positive result prompts an imaging test to eliminate 
false positives or isolate a tumor. The process is methodical, mathemati¬ 
cal, and much more likely to find cancer than current diagnostic procedures. 

This is the potential of early detection: To use data instead of drugs, to 
reveal a cancer before it reveals itself, and to leave the miracles for the patients 
who really need them. 



don listwin learned about the 
90/10 survival curve after his 
mother, Grace, was diagnosed with 
ovarian cancer in 2000. Doctors 
had diagnosed her—twice—with 
a bladder infection and prescribed 
antibiotics. Not surprisingly, that 
treatment didn't work. By the time 
her doctor established that she had 
ovarian cancer, she was stage IV and 
12 months from her death. 

Listwin, a onetime heir appar¬ 
ent to CEO John Chambers at Cisco 
Systems, says his impulse was to sue 
the doctor, the hospital, and anyone 
else who looked culpable. "I thought 
their incompetence had killed my mother," he says now. 
“But then I started staring at this 90 percent and this 
10 percent, and I realized that if she had just been over 
here at 90, she'd be alive today." An electrical engineer 
by training, Listwin started to ask questions. Why does 
survival drop off so steeply? What happens in later stage 
cancers that make them so lethal? And most obviously, 
why can't we find the killer cancers early? “This looked 
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/ / / / Don Listwin, founder of the Canary Foundation 


like an emergent systems engineer¬ 
ing problem, a systems biology prob¬ 
lem/' he says. “And it looked like an 
opportunity to engineer solutions.” 

Listwin, who says he was at 
Cisco during “the right 10 years,” 
left the company in 2000 at age 41 
with $100 million in the bank. Typi¬ 
cally, people like Listwin—wealthy, 
philanthropic, and touched by can¬ 
cer's ruthlessness—get on the cure 
bandwagon. But after looking at 
the numbers, Listwin was drawn to 
the problem of early detection. In 
2004, he created the Canary Foun¬ 
dation, a research group with the 


single goal of bringing a battery of screening tests 
to patients and their doctors by 2015, starting with 
ovarian cancer and moving on to pancreatic, lung, and 
prostate. Listwin likes to explain the Canary approach 
with PowerPoint, and every presentation starts with 
a slide of the survival curve for cancer. Pointing to 
the 90 percent, he makes this simple observation: 
When we see cancer early, we have a chance to fight it. 


In fact, much of the meager increase in cancer survival rates over the 
past 30 years can be attributed not to new chemotherapies or treat¬ 
ments but to early detection. Deaths from skin cancer, which is the 
most obvious to diagnose and treat, have fallen 10 percent. Since the 
Pap smear—a simple swab of the cervix for precancerous and cancer¬ 
ous cells—became part of routine care in the US in the 1950s, cancer 
incidence and mortality rates due to cervical cancer have fallen by 
67 percent. Five-year survival rates for breast cancer have likewise 
improved as mammography and MRI screening have increased. There 
are tests for these diseases not because they are biologically different 
from other cancers but because they occur in accessible parts of the 
body. It's neither difficult nor prohibitively expensive nor dangerous 
to swab a cervix or perform a mammogram. Other areas of the body, 
though—the lungs, the pancreas—are less accessible and harder 
to monitor. Consequently, their malignancies are far more deadly. 

Despite this proven model, early detection is an afterthought 
in cancer research. The pharmaceutical industry spends nearly 
$8 billion annually on cancer research, according to the Interna¬ 
tional Union Against Cancer, most of it steered toward 
drug development and late-stage treatments. The 
major cancer foundations spend lavishly on cure-based 
research: The Susan G. Komen Breast Cancer Founda¬ 
tion spent $180 million on cures in 2007; the Michael Millken Pros¬ 
tate Cancer Foundation spends about $14 million annually pursuing 
a cure for prostate cancer; the National Cancer Institute spent just 
8 percent of its 2007 budget, less than $400 million, on detection 
and diagnosis research. Compared to these sums, Canary's $5 mil¬ 
lion annual budget scarcely registers. Yet Canary stands out in the 
cancer research community because its focus is on early detection 

rather than treatment. 

A creature of Silicon Valley, 
Listwin based his foundation in San 
Jose and has structured it like a tech 
startup. Canary has recruited some 
of the nation's foremost oncologists, 
molecular scientists, and biostatis¬ 
ticians—researchers from the Fred 
Hutchinson Cancer Research Cen¬ 
ter in Seattle, New York's Memo¬ 
rial Sloan-Kettering Cancer Center, 
and Stanford School of Medicine— 
and assigned them to one of four 
teams, each of which concentrates 
on a specific cancer. The founda¬ 
tion uses its grants as seed capital. 
Research is closely tracked so that 
years aren't lost in the lab. Failure is 
allowed, so long as it happens fast. 
And in contrast to many big-ticket 
medical technologies, there's a priority on making costs for a test low enough 
that innovations can be widely deployed. The objective is to draw in research 
money from the NCI and other cancer foundations as well as venture capital, 
jump-starting an industry. Once that happens, Listwin's exit strategy will be 
easy: “I'll be on the beach in Belize,” he says. 

In case the allusion isn't obvious, the Canaiy Foundation takes its name from 
the avian early detection system used by coal miners. Listwin, whose year-round 
tan, golf-pro good looks, and cheerful swagger make him seem younger than 
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his 49 years, adopts the plumage of the namesake bird at every opportunity, 
wearing a canary yellow blazer at most foundation functions. (At outside meet¬ 
ings, he goes with a buttercup oxford shirt, tucking a matching pocket square 
in a blue coat.) Given his manner, though, the yellow jacket brings to mind less 
a songbird than a hornet, buzzing around and ever-ready to engage. 

Last May, at the foundation's annual science meeting at Stanford, Listwin 
was in typically high spirits. The Canary Symposium pulls together the 125 
scientists who work on Canary research in the US and Canada. For them, the 
symposium is an opportunity to share progress, swap strategies, and meet such 
luminaries as NCI director John Niederhuber and Nobel laureate Lee Hartwell, 
director of the Hutchinson Center and chair of Canary's science team. It's also a 
chance to get a taste of Silicon Valley swank. Listwin makes a point 
of serving the best food and drink during the three-day event; a 
friend who is an avid wine collector generously uncorks several 
cases of remarkable wines, from 30-year-old Bordeaux to $300 
California zinfandels. It makes for a blithe mood, and this year, Listwin had 
extra reason to be jazzed. He'd just announced an agreement with Stanford to 
build a new research center focused on early detection. Scheduled to open this 
year, the Canary Center at Stanford will be a headquarters for Sam Gambhir, 
director of the university's molecular-imaging program and the developer of 
a promising new ultrasound technology that's central to Canary's efforts. 

Listwin is much more engaged than the average philanthropist. Rather than 
dole out research money and send the scientists back to their labs, he's involved 
in each step of the scientific process, from generating hypotheses to analyzing 
the data. Ever the engineer, he has 
schooled himself in the minutiae 
of biomarkers and cancer genet¬ 
ics and readily interrupts a presen¬ 
tation to correct a scientific point. 

(At a recent meeting of the NCI's 
Early Detection Research Network, 
he was mistakenly introduced as 
"Dr. Don Listwin.") And drawing 
from his corporate days, Listwin 
applies classic group management 
theories to the effort. "It's basic 
team-building," he says. "Forming, 
storming, norming, and performing." 

Each member of the team is 
responsible for a different link in 
the chain leading to a workable 
screening test—or more accurately, 
toward two tests: a biomarker blood 

test to identify a cancer, followed by an imaging test to isolate it in the body. 
Some group members are engaged in proteomics—running tissue samples 
through mass spectrometers to uncover the proteins that may be biomarkers 
for a particular type of cancer and then handing off promising proteins to other 
specialists who use statistical methods to confirm the correlation. Others are 
developing new imaging tools that can pinpoint a tumor as small as 2 milli¬ 
meters across. Still others design cost-benefit models to determine whether 
a test has commercial potential. And in contrast to the five-year duration of 
a standard NCI grant, Canary reviews its grants annually. "Most scientists 
aren't used to doing things this way," says Martin McIntosh, a bioinformat¬ 
ics guru at the Hutchinson Center and member of Canary's ovarian team. "If 
something's not working, Don's not afraid to pull the plug. So that takes some 
getting used to. But there's definitely a sense that we're getting somewhere, 
that we're working on this problem in a new and smart way." 



Despite the flush atmosphere that Listwin cultivates, 
most Canary grants are in fact relatively modest. At an 
average of between $100,000 and $200,000, they are side 
projects for most researchers, covering their costs but 
hardly funding a full research lab. The festivities and the 
team-building, though, get the scientists committed to 
the greater mission of early detection. Soon enough, team 
members start assigning their junior scientists to early- 
detection work, and they engage outside resources and 
colleagues on the problem. In this way, Canary's strategy 
is to "create leverage," Listwin says, giving the foundation 
access to far more brain power and institutional muscle 
than its size might otherwise command. 

The Canary approach comes at a time when the NCI is 
in the midst of what director Niederhuber calls "a big 
pivot" away from a single-minded war approach and 
toward a portfolio of strategies, including prevention 
and early detection. But 40 years into the war on cancer, 
he says, changing the course of the NCI is akin to turning 
around the proverbial aircraft carrier. That leaves the 
"well-informed higher-risk activities" to more agile 
groups like Canary. "New screening approaches are 
increasingly important. I think eventually you'll go in for 
a pit stop on a regular basis," Niederhuber says. "And 
with a little bit of blood, we'll know 
what's normal and what's abnormal." 

the typical human body contains 
something less than 2 gallons of 
blood. The bloodstream is basically 
a transport system, a combination 
of plasma—the fluid itself—and a 
number of passengers, mostly red 
and white blood cells, which dis¬ 
tribute oxygen and fight infection. 
Blood also contains thousands of 
proteins that serve a range of bio¬ 
logical purposes, from distributing 
energy and nutrition to repairing 
injury and inflammation. The sci¬ 
ence of proteomics is trying to cor¬ 
relate each of these proteins with 
its specific metabolic function. 

When the first Canary team came together in 2004, 
proteomics promised to be a powerful tool for early 
detection. All the teams needed to do was pump bio¬ 
markers through the testing process, identify a handful 
that link to early-stage cancers, corroborate the results 
with a CT scan or MRI, and then roll out the early-detec- 
tion test. "It looked like a pretty simple problem," says 
Patrick Brown, a molecular biologist at Stanford and 
member of Canary's ovarian cancer team. "Get a mol¬ 
ecule, make a test, and you're done. It was just a mat¬ 
ter of going out and finding them." 

Brown doesn't think that anymore. "It's gone from 
something that seems really simple and really boring 
scientifically," he says, "to something that's not at all 




simple and, therefore, really com¬ 
pelling scientifically." He functions 
at Canary as something of a bug 
tester, probing for logical flaws, 
false assumptions, and wishful 
thinking. The complications that 
have turned up around blood pro¬ 
tein biomarkers, he says, are riddles 
that must be solved before the way 
forward becomes clear. And two 
riddles stand out. 

The first goes something like this: 

In the past decade, proteomics has 
been great at discovery—the eureka 
moment when a protein is identi¬ 
fied and strongly associated with 
a cancer. The field has identified 
thousands of proteins in cancer¬ 
ous human tissue, and hundreds of 
research papers have claimed strong 
correlations between a particular 
new marker and a certain type of 
cancer. But there's been a dearth 
of validation—the more laborious 
process of confirming the results 
and establishing that a protein actu¬ 
ally does work as a biomarker for 
a particular cancer and isn't the 
result of some unrelated condi¬ 
tion like inflammation or anxiety. 

The problem starts with the 
very structure of the proteomic 
investigations. Most of these are 
case/control studies, in which pro¬ 
teins extracted from known can¬ 
cer patients (the cases) are compared with proteins 
extracted from healthy volunteers (the controls). In a 
perfect study, you want the cases and the controls to 
match up in every way—age, sex, diet, home town— 
except for the fact that half of the sample has cancer. 
That way, any differences that turn up are statistically 
likely to be due to the cancer. But 
in reality, good samples of cancer 
tissue are in short supply, so most 
research is done in a take-what- 
you-can-get mode. The controls are 
assembled afterward and matched 
as well as possible. The result is that 
the cases and controls often have 
little in common—they can come 
from people of different ages, dif¬ 
ferent towns, or countless other 
variables. “So it's not surprising 
that you find all sorts of differences 
between the cases and controls," 
says Lee Hartwell, on whose watch 
the Hutchinson Center has become 


The Riddle 
of Early 
Detection 


More than 140 million Americans will get cancer at some 
point in their lives. Find the disease early and survival rates 
are high. Catch it late and it’s much more likely to be 
fatal. There are three main hurdles to clear before wide¬ 
spread early detection becomes possible. 
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STAGE I 


▼ Some cancers can 
be too easy to find. 

About 80 percent of pros¬ 
tate cancers are detected 
early. Yet most patients sur¬ 
vive at least five years even 
if untreated. The problem: 
deciding whether medical 
intervention is necessary. 


STAGE II 


STAGE III 


STAGE IV 


▼ Other cancers are 
inherently elusive. 

Pancreatic cancer, for 
one, betrays almost no 
symptoms, making 
diagnosis a matter of pure 
luck. Only 3 percent of 
cases are found in the first, 
most curable stage. 


▼ The money goes 
where the cancer is. 

Some malignancies, 
notably lung cancer, are 
mostly detected only in late 
stages. As a result, that's 
where most research 
is directed. Shifting those 
priorities won’t be easy. 




a leader in proteomics research. “But those differences could have nothing 
whatsoever to do with the fact that they have cancer." 

Take the case of prolactin. In 2005, a research group at Yale announced it 
had identified several biomarkers that together could work as a test for ovar¬ 
ian cancer. (More markers mean better odds of a true positive, since different 
people have different proteins in their blood at different times.) The Yale markers 

included CA125; osteopontin, a pro¬ 
tein believed to be overexpressed 
in several cancers; and prolactin, 
a pituitary hormone found in the 
breasts, ovaries, and other organs. 
The test for early detection of ovar¬ 
ian cancer was released commer¬ 
cially by LabCorp last June under 
the name OvaSure. 

The results troubled the Canary 
ovarian team, which had already 
taken stock of a few of these and 
other markers and ruled them as 
insufficient for a valid test. The 
inclusion of prolactin, in particu¬ 
lar, stood out. “It looked wrong to 
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me,” says Nicole Urban, head of gynecological cancer research at the Hutchin¬ 
son Center. "It seemed highly unlikely that it was related to the cancer.” 

So Urban ran her own study, comparing prolactin levels in women with 
ovarian cancer to those who were cancer-free. She also introduced further 
variables: when and under what circumstances the blood was drawn. It turned 
out that during a routine blood test, prolactin was present in normal levels 
among cases and controls alike. But the levels spiked dramatically when blood 
was drawn right before the patient went into surgery—whether it was surgery 
for ovarian cancer or another procedure. In other words, Urban concluded, 
it seems that prolactin isn't a biomarker for cancer. It's a biomarker for a 
stressed-out patient about to go under the knife. (Last fall, after the Food and 
Drug Administration warned that there were "serious regulatory problems” 
with the OvaSure test, LabCorp withdrew it from the market). 

The ambiguity over prolactin exemplifies the leap required to get from an appar¬ 
ent signal to a true signal. "A good biomarker will tell us something we don't know,” 
says Martin McIntosh, who crunched the prolactin numbers with Urban. "But 
even worse is when you think you have a good biomarker, and it's telling us some¬ 
thing we don't actually want to know.” And that's the first riddle of biomarkers. 

But assume that science eventually makes that leap and that a list of bio¬ 
markers with proven links to specific cancers is in hand. The next step is to 
find these markers in the blood. This is the second riddle: It's one thing to 
find a biomarker in the research lab, using tissue known to be cancerous. But 
putting a test into clinical practice means finding a marker when it's floating 
around in those gallons of human blood. Doing that accurately and consis¬ 
tently is a far more daunting proposition. 

Patrick Brown first noted this problem in a presentation at the 2007 Canary 
Symposium. He started by laying out the yardsticks. The basic premise of early 
detection assumes there's a window of opportunity when a would-be lethal 
cancer is germinating but potentially curable. For ovarian cancer, Brown put 
this window at about four years. Assuming annual or biannual screening, an 
effective test then must be able to 
detect a cancer when it's too small 
to be lethal but large enough for 

a significant number of proteins _ 

to spill into the bloodstream. This 
boils down to a question of signal 
versus noise: Are current testing 
technologies, known as assays, 
accurate enough to catch those 
few extra molecules, or will they 
be mistaken for randomness? 

Brown offered some preliminary 
calculations. He started by estimat¬ 
ing the size of a pre-advanced-stage 
ovarian tumor during this window 
of opportunity. On average, these 
tumors are just 2 millimeters in 
diameter, or 4 milligrams in mass. 

"That's less than one-ten-millionth 
of the mass of the average adult!” 

Brown noted. But with current assay technology, a tumor would have to be 
closer to 30 millimeters in diameter, he figured, to throw off enough biomarker 
molecules to exceed levels for normal women and to be reliably spotted amid 
all the other stuff in the blood. And at that size, he acknowledged, most ovar¬ 
ian cancers have already metastasized, so early detection wouldn't likely save 
a life. According to these calculations, the prospects for blood-based early 
detection looked bleak. 




For more than a year, Brown's pre¬ 
sentation hung over the project. It 
seemed to expose a paradox at the 
very core of early detection: What 
use is a biomarker if it 
doesn't show up on a 
test until it's too late? 

The Canary approach 
may be collaborative, but it's also com¬ 
petitive. Sam Gambhir, Brown's Stan¬ 
ford colleague, had been working on 
a mathematical model to address the 
problem. Though Gambhir's specialty 
is radiology and imaging, his PhD is in 
mathematics, and he thought some 
additional number-crunching might 
point the way. His model re-created 
the human bloodstream and sent some 
CA125, the known marker for ovarian 
cancer, into the mix. Soon enough 
Gambhir had his answer: According 
to his calculations, a blood test for a 
biomarker like CA125 can reveal a 
growth as small as one-half of 1 mil¬ 
limeter, "maybe even one-tenth of 
1 millimeter,” says Gambhir, who pub¬ 
lished his calculations in PLoS Medi¬ 
cine this past August. "So it's not out of the question to 
have a blood test that can detect a tumor that's very small, 
small enough to work for early detection.” In other words: 

A biomarker test is possible. The 
cancer can be perceived. 

COMPUTERIZED TOMOGRAPHY 

was developed in the 1960s in 
London at EMI, the electronics 
and recording giant. Legend has 
it that the Beatles made the tech¬ 
nology, better known as CT scan¬ 
ning, possible; sales from their 
hit records allowed EMI to fund 
an engineer's dabbling in medi¬ 
cal imaging. The machines are like 
an x-ray machine in orbit. Where a 
traditional x-ray creates a two- 
dimensional image of the human 
body, a CT instrument rotates an 
x-ray on an axis around the body, 
producing a three-dimensional 
image or "slice” that's much 
sharper and more detailed than a conventional x-ray. 

Used at first for brain images, CT scans were a slow 
and tedious technology lagging behind x-rays, ultra¬ 
sound, and MRIs for decades. In the 1990s, though, faster 
computation allowed for faster image processing, and 
several companies engaged in what came to be known 
as the slice wars. Image quality soon climbed along a 
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CT SCANS SEEMED TO 
BE A FAILURE AS A 


SCREENING TEST FOR LUNG 


THEY DIDN'T 
APPEAR TO SAVE ANY 
LIVES AT ALL. SO WHAT WERE 
THE SCANS SHOWING? F 


From top: PET-CT fusion chest scan, CT lung cross- 
/ / / / section, and an ultrasound showing microbubbles 
attached to new tumor blood vessels. 


geometric progression common to many technologies, 
from 16 slices per rotation to 32 to 64 to 128. The boom 
failed to reduce costs—the machines still run about 
$2 million apiece—but it made CT machines ubiquitous 
at American hospitals. Today, about 62 million scans 
are performed in the US annually, about twice as many 
as a decade ago. Even as warnings about overuse grow 
louder (the machines send 50 or more times the radia¬ 


tion into the body than a conventional x-ray), there's an increasing call 
for putting CT scans to greater use, particularly as a potential screening 
tool for hard-to-see and hard-to-diagnose diseases like lung cancer. 
While lung cancer kills more people worldwide than any other form of 

the disease, it remains compara¬ 
tively under-researched. In part, 
this is because of the stigma it car¬ 
ries as a self-inflicted smokers' dis¬ 
ease. But it is also neglected simply 
because its location, deep within the 
body, makes it exceptionally hard to 
detect and treat. To this problem, 
CT scans offer a remedy. Compared 
with the foggy blur of an x-ray, a CT 
scan of the lungs is sharp and 
detailed. The lobes of each lung show 
up as a river system, the bronchioles 
that conduct air from the trachea 
fanning out into the alveoli, one trib¬ 
utary branching into a hundred 
more. Any unusual blip, be it from 
infection or cancer, shows up on this 
map as a well-defined land mass with 
a precise longitude and latitude. 

In the mid-1990s, the International 
Early Lung Cancer Action Program 
began a 12-year study to examine 
the potential of CT scans as a screen¬ 
ing tool for the disease. The study 
brought 30,000 smokers into hospi¬ 
tals and scanned their lungs, follow¬ 
ing up with another scan a year or so 
later. The scans turned up 484 cases 
of potential cancer, and subsequent 
biopsies confirmed that 85 percent of 
those patients did indeed have stage I 
lung cancer. It was a stunning result, 
far higher than many screening tests 
would have predicted. Even more remarkable was the survival rate: Of the 
375 patients who opted for surgery, 92 percent were still alive 10 years later. 
The triumphant findings, published in 2006 in The New England Journal of 
Medicine , seemed to make a clear case for the widespread use of CT scans 
as a screening test for the early detection of lung cancer. 

But there's one question the study didn't ask. “What if they're finding 
things that look like cancer—even things that may be cancer under the 
microscope—but that aren't the cancers that actually kill people?" asks 
Peter Bach, a pulmonologist at Memorial Sloan-Kettering Cancer Center 
in New York and a member of Canary's lung cancer team. Though Bach and 
his Canary colleagues are eager to find a viable imaging test for lung cancer, 
they are wary about jumping onto the CT bandwagon. Their concern is that, by 
itself, a CT scan makes it too easy to rush to judgment. With no knowledge of a 
tumor's molecular characteristics—the sort of information a biomarker test 
might provide—a CT scan offers an alluring but potentially deceptive image. 

Bach decided to follow up the Early Lung Cancer Action Project study with 
his own assessment of CT screening for lung cancer, analyzing three large 
studies of CT scans among smokers in the US and Italy. As with the Action 
Project, these studies found that, yes, CT scans I continued on page 121 























In 1984, Steve Jobs 
gave the world 
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25 years lat 
Apple is still 
thinking different 



It's the 25th anniversary of the Apple Macintosh, but Steve Jobs' eyes are dry. At 

the company headquarters in Silicon Valley, where he was presenting a set of new laptops to the 
press last October, I mentioned the birthday to him. Jobs recoiled at any suggestion of nostalgia. 
"I don't think about that," he said. “When I got back here in 1997,1 was looking for more room, and 
I found an archive of old Macs and other stuff. I said, 'Get it away!' and I shipped all that shit off to 
Stanford. If you look backward in this business, you'll be crushed. You have to look forward." *1 Here's 
what's amazing about the Mac as it turns 25, a number that in computer years is just about a goo- 
golplex: It can look forward. The Mac's original competition—the green-phosphorus-screened 
stuff made by RadioShack, DEC, and then-big kahuna IBM—now inhabit landfills, both physically 
and psychically. Yet the Macintosh is not only thriving, it's doing better than at any time in its his¬ 
tory. Much of the attention directed at Apple over the past few years has focused on new products 
like the iPod and the iPhone. Click wheels and touchscreens have distracted us from the news that» 
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the Mac market share has quietly 
crept into double digits. That's up 
from barely 3 percent in 1997, just 
before the prodigal CEO returned 
to the fold after a 12-year exile. 
Any way you cut it, the Mac is on 
the rise while Windows is waning. 
Roll over, Methusela—the Macin¬ 
tosh is still peaking. 

What's behind this autumnal 
upswing? Apple COO Tim Cook 
lists six factors: better computers, 
better software, seamless compat¬ 
ibility with Windows, marketing 
acumen, successful retail stores, 
and the belly flop of Microsoft 
Vista. (Redmond's lame new OS 
was merely the last straw; over the 
past two decades, millions have 


switched from PCs to Macs.) 

But the larger story of Apple's 
rebirth begins with the 
return of its cofounder. Jobs 
called the company he came 
back to a “beautiful Porsche 
speedster that had been sit¬ 
ting in a field. And it got really 
dirty, covered with mud." He 
slashed the product line, Picasso- 
ized the design, launched a wildly 
successful chain of retail stores, 
and turned the annual Apple key¬ 
note address into the high tech 
equivalent of a popcorn block¬ 
buster. And yes, Apple did make 
better computers than its rivals. 

There was something else at 
work, too. Unlike almost any¬ 


thing else dating from the era of 
Culture Club and The Cosby Show, 
the Mac has retained its vitality 
and cachet without ever becom¬ 
ing retro or kitsch. A sense of a 
cultural divide was there from the 
very beginning and persists to this 
day. The skunkworkers behind the 
Mac were self-styled corporate 
outcasts who flew a pirate flag and 


talked trash about the competi¬ 
tion. (“We've made almost every 
computer that's ever been made 
look completely absurd," Mac 
teamer Chris Espinosa told me 
back in 1983.) On the very first day 
I spent with the Mac team mem¬ 
bers, working on a Rolling Stone 
story two months before the Janu¬ 
ary 1984 launch, they made it clear 
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that they saw themselves as a new 
kind of digital hipster—silicon 
artists determined to take down 
the faceless giants dominating 
the industry. They weren't build¬ 
ing a computer for some wonks 
behind a desk; they were building 
it for themselves. Jobs made the 
case when we went out for pizza 
that night (he was lobbying for the 
Rolling Stone cover). “What if you 
did a story about what a group of 
really neat people are doing in the 
1980s?" he prodded. “They aren't 
in the garage with a set of drums 
and a few guitars. At two in the 
morning they're in the lab, writing 
software." (Jobs no longer begs 
for covers; now he manages the 


press so well that we beg him.) 

Those original Mac rebels 
(including their leader) are now 
in their fifties, but the Mac itself 
has managed to avoid middle- 
age wrinkles and creaky joints. 
Forever young, it's associated 
more with Millennial than gee¬ 
zers, even though many Millenni¬ 
al weren’t even born when that 
famous first commercial—Rid¬ 
ley Scott's “1984" spot—ran dur¬ 
ing Super Bowl XVIII. The Mac 
is Obama, Microsoft is McCain. 
Computer scientist Paul Graham 
summed it up in a famous online 
essay in 2007: “Windows," he 
wrote, “is for grandmas." 

That generational perception 


is why Apple's long-running PC- 
versus-Mac ad campaign, with the 
nebbishy John Hodgman portray¬ 
ing the PC, has deeply unhinged 
Microsoft despite the company's 
dominant market share. When I 
mentioned the ads to Bill Gates 
at the January 2007 Vista launch, 
he went Vesuvius on me. “I don't 
know why they're acting supe¬ 
rior," he said. “I don't even get it. 
I mean, do you get it? What are 
they trying to say? There's not 
even the slightest shred of truth to 
it!" But that's not what the public 
thinks, and the sales figures prove 
it. Microsoft is now so rattled by 
Apple's advertising that it's run¬ 
ning a $300 million counterpunch. 


The whole point of the “I'm a PC" 
campaign is to assure customers 
that they aren't pathetic losers. 

Generally, when products go mass 
market, they lose their edge. So it's 
remarkable that with 30 million 
users, being a Mac person is still a 
statement. If the Mac share keeps 
growing, will that stay true? If 50 
million people are using Macs, does 
that mean they're still “thinking 
different"? How about 100 million? 

We may just find out. 
///////////////^^^^ 

Senior writer steven levy 
(steven_levy@wired.com), who 
wrote about Microsoft's Ray Ozzie 
in issue 16.12, still has his first 
Mac, seen on the previous spread. 
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in Max Butler's safe house was nearly unbearable. It was the equip¬ 
ment's fault. Butler had crammed several servers and laptops into 
the studio apartment high above San Francisco's Tenderloin neigh¬ 
borhood, and the mass of processors and displays produced a swelter that pulsed through the room. 
Butler brought in some fans, but they didn't provide much relief. The electric bill was so high that the 
apartment manager suspected Butler of operating a hydroponic dope farm, f But if Butler was going 
to control the online underworld, he was going to have to take the heat. For nearly two decades, he had 
honed his skills as a hacker. He had swiped free calls from local telephone companies and sneaked onto 
the machines of the US Air Force. Now, in August 2006, he was about to pull off his most audacious gam¬ 
bit yet, taking over the online black markets where cybercriminals bought and sold everything from 
stolen identities to counterfeiting equipment. Together, these sites accounted for millions of dollars in 
commerce every year, and Butler had a plan to take control of it all. % Settling into his chair and resting 
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his fingers on hmceyboard like a concert 
pianist, Butler began his attack. Most ille¬ 
gal online loot was fenced through four 
so-called carder sites—marketplaces for 
online criminals to buy and sell credit card 
numbers, Social Security numbers, and 
other purloined data. One by one, Butler 
took them down. (This story, like the rest 
of this article, has been reconstructed 
using court documents and conversa¬ 
tions with friends and associates; But¬ 
ler declined to be interviewed.) First, he 
breached their defenses, tricking their 
SQL database servers into running his 
own commands or simply slipping in 
with a hacked password. Once inside, he 
sucked out their content, including the 
logins, passwords, and email addresses 
of everyone who bought and sold through 
the sites. And then he decimated them, 
wiping out the databases with the ease of 
an arsonist flicking a match. He worked 
for two straight days; when he tired, he 
crashed out on the apartment's fold- 
away bed for an hour or two, then got up 
and went back at it. Butler sent an email 
under the handle Iceman to all the thieves 
whose accounts he had usurped. Whether 
they liked it or not, he wrote, they were 
now members of his own site, Carders- 
Market.com. In one bold stroke, Butler 
had erected one of the largest criminal 
marketplaces the Internet had ever seen, 
6,000 users strong. 

The takeover was all business. The 
stolen-data market had become frac¬ 
tured across too many sites, and they were 
pocked with snitches and security holes. 
By taking control of the entire underworld, 
Butler had created a marketplace he could 
trust. Even more important, it satisfied 
his competitive urge. Offline, Butler was 
a gentle giant with a generous nature and 
hippie sensibilities. But in the privacy of his 
hidden redoubt, Iceman pursued his online 
enterprise with ruthless zeal. He wasn't 
after money, not really. He just wanted 
to prove that he was smarter, bolder, and 
tougher than everyone else. 

The hostile takeover was Butler's crown¬ 
ing achievement, but it also marked the 
beginning of his downfall. His actions made 
him a target of law enforcement, to whom 
he represented the epitome of a new kind 
of computer criminal: mercenary cyber¬ 
crooks who were emerging as a far greater 


'muni i ii'iin 




S 














Internet scourge than recreational hack¬ 
ers. The growth of carder forums allowed j ,r> struggled to find his place in the world. 


Max Butler, now 36, 
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thieves around the world to purchase data, 
equipment, and services. Since 2005, hack- 


• / The older of two children, he grew up in 
Meridian, Idaho, a computer geek in a rural 


3 ers and corrupt insiders have stolen more $ town where rodeo champions got all the 
£ than 140 million records from US banks ' girls. When he was 14, his parents divorced. 


' ; 3 Butler found a community in the local BBS 
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y: and other companies, accounting for some 

fy $67 billion in losses each year, according to scene. Computers provided an alternate 

u the FBI. In 2002, FBI director Robert Muel- W ^ reality, a place where every problem could 
g ler listed cybercrime as one of the bureau's j be solved by will, guile, or reason. Hacking 

:Jr-; was even more exciting, adding an adven- 
turesome, competitive dimension. By high 
school, friends say, Butler was dabbling 
In the days to come, his vanquished in computer and phone hacking, carting 
competitors raged against the forced c :: printouts ofthe hacker zinePhrack to class 
merger, fought to regain their users, and ■ r and phreaking free phone calls. .»£>, 

staged limp counterattacks. If Butler was m He was also developing an aggressive | 

|*|| at all intimidated by the forces mobilized 
jg| against him, he didn't show it. “Basically," 


top priorities, below only terrorism and for- 
|?> eign espionage. Butler's power grab planted 
' 5M him directly in the Feds' kill zone. 


he wrote later, the consolidation “was long 
overdue." He was fearless and doomed, 
S9 just as he had always been. 
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streak. A fit 6'5", he was one of the few ^ 

geeks who could stand up to the cowboy- Sr^fl 
hatted bullies who taunted his friends at ''H 
y;. every corner. But he wasn't just pugna 
jj| cious; he was troubled. In his junior year, he 
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broke into his high school, scrawled mes¬ 
sages on the chalkboards, and sprayed a 
fire extinguisher in the halls before plun¬ 
dering the supply closet in the chemistry 
lab; psychiatrists later diagnosed him 
with bipolar disorder. In 1990, his fresh¬ 
man year of college, his girlfriend of eight 
months told him she wanted to see other 
people. Butler took the breakup badly, 
phoning her repeatedly and hinting at sui¬ 
cide. When she visited him at his mother's 
house to talk him down, he put his hands 
around her throat and said he would kill 
her. Butler was charged with assault with 
a deadly weapon—his hands. In 1991, a 
jury found him guilty, and he received a 
harsh five-year sentence. 

Butler emerged from prison in 1995 and 
tried to start over. He eventually took a 
new name—Max Vision—and moved to 
the Bay Area, where a few fellow Idaho 
geeks had coalesced after college. The 
group rented a mansion overlooking Half 
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Moon Bay, a sleepy town or 
20 miles from Silicon Valley, where the 
dotcom economy was swelling to ripe¬ 
ness. They transformed the house into a 
geek paradise, pimping it out with high- 
performance game machines and strew¬ 
ing Cat 5 cable through the halls. When 
the sun went down, Butler celebrated his 
freedom at all-night raves in San Fran¬ 
cisco. At one, he met a cute college stu¬ 
dent named Kimi Winters and invited her 
to a party at the house the next night. Six 
m months later, they were married. 


Now in his mid-twenties and thinking 
•••_ about settling down, Butler started a con- 
m suiting business, renting himself out as a 
V. - hacker for hire. He earned more than $100 
» an hour performing penetration tests for 
corporate clients while also volunteering 
t his whitehat skills for the FBFs San Fran- 
' cisco office. But it wasn't enough. For a real 
hacker, sniffing out a system's defenses 
|j§ with the owner's consent is like watch¬ 
ing porn when you could be having sex. 
And so, friends say, he spent his off-hours 
traipsing through private networks—the 
very kind of trespasses he spent his days 
defending clients against. 

In spring 1998, his double life collapsed. 
Internet experts had found a security hole 
in the ubiquitous BIND name server dae¬ 
mon. If left unpatched, the hole would allow 
attackers to seize control of hundreds of 
thousands of machines. Butler took it upon 
himself to break into federal sites and fix 
the error. While he was at it, though, he 
installed a small backdoor, leaving himself 
an entryway into government and military 
networks around the country. 

Pop-ups informed Butler every time his 
backdoor finished installing, and soon his 
computer screen exploded with alerts: 
military bases, nuclear laboratories, the 
US Departments of Commerce, Transpor¬ 
tation, and the Interior, even the National 
Institutes of Health. Then, a few weeks 
later, there was a knock at the door. It was 
the same FBI agents he'd been helping as 
a volunteer, accompanied by a young Air 
Force investigator who had traced Butler 
through his pop-up notifications. Three 
years after he had emerged from jail with 
an opportunity to reboot his life, Butler 
was headed back inside. 

In May 2001, he was sentenced to 18 
months in Taft federal prison. Two months 
later, Winters told him over the phone that 
she wanted a divorce. She'd met someone 
else. “I don't know if you even think about 
the future anymore,'' she said. 

Butler shouted and pleaded. In search of 
closure, his wife traveled to Taft, 300 miles 
southeast of San Francisco. When Butler 
was brought in, he fruitlessly appealed to 
her to change her mind. He did think of the 
future, he told her, and he'd been making 
plans. “I've been talking to some people," 
he said, lowering his voice. “People I think 
I could work with.' 
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When 
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g irlfriend 
roke up 
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news 
badly. 

He put his 
hands 
around 
her throat 
and 
said he 
would 
kill her. 























Butler 
would 
score 
credit card 
data, then 
send it 
to his 
partner. 

who 
stamped 
out near¬ 
perfect 
bogus 
cards. 
As soon 
as the 
ink was 
dry, they 
went 
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jeff norminton }was finishing an 
11-monLh sLml aHfflTlbr wire fraud when 
he met Butler. He was struck by the affable 
geek's obvious talent. The duo took daily 
walks in the yard, an associate says, fan¬ 
tasizing about working together when 
they got out. Butler could crack broker¬ 
age houses, where they'd tap into trading 
accounts and drain them into off-shore 
banks. One big haul and they'd have enough 
cash for the rest of their lives. (Norminton 
declined to comment for this article.) 

It's the kind of talk hackers routinely 
indulge in when they hit the j oint and mix 
with career criminals for the first time. 
After they get out, the schemes are usu¬ 
ally forgotten. So it was for Butler, ini¬ 
tially. In 2002, he was released from Taft 
to a halfway house in Oakland. Ordered 
to get a job or go back to prison, Butler 
offered his services at discount prices. 
“The last half-dozen employers I have had 
paid me at least $100/hr for my time," he 
wrote on a computer security job board. 
“Now I am only asking for $6.75." 

A Berkeley company answered his plea, 
and Butler moved in with his new girl¬ 
friend, Charity Majors—a sysadmin at 
a porn site who painted her fingernails 
the color of Skittles and wore contact 
lenses that tinted her eyes an impossible 
emerald. The combination of low salary 
and expensive new apartment left him 
gasping for cash. When Norminton called 
to continue their prison-yard planning, 
Butler listened. Norminton wanted to 
hook Butler up with one of his associ¬ 
ates. Christopher Aragon had recently 
run an Orange County leasing company, 
had access to cash and, just as impor¬ 
tant, had a good reputation in the crimi¬ 
nal underworld; when he was 18, he had 
driven the getaway car in a trio of Colo¬ 
rado bank robberies. He served eight and 
a half years and never snitched. 

Norminton invited Aragon to San Fran¬ 
cisco, where they met with Butler at a 
North Beach coffee shop. “This is the guy 
who's going to help fund our expedition," 
Norminton told Butler with a grin. The 
three talked for hours—Aragon and But¬ 
ler were both vegetarians and shared Age 
of Aquarius philosophies—then headed 
to a nearby Holiday Inn, where Butler 
performed a demo, staging some rudi¬ 
mentary hacks. Aragon was impressed. 


Butler gave him a shopping list of equip¬ 
ment he'd need to get started, including 
a new laptop, military-grade crypto, and 
an antenna. 

Butler had gotten out of jail just in time 
for the cybercrime gold rush. In 2002, the 
first generation of carder forums was infus¬ 
ing the underground with an entrepreneur¬ 
ial esprit de corps never before seen. For 
the first time, an identity thief in Denver 
could buy stolen credit card numbers from 
a hacker in Moscow, send them to Shanghai 
to be turned into counterfeit cards, then 
pick up a fake driver's license from a forger 
in Ukraine before hitting the mall. 

But hacking from home was for idiots and 
teenagers; it was too easy for law enforce¬ 
ment to trace an IP address and subpoena 
the ISP for the location. So, according to 
Aragon, once a month he and Butler headed 
to downtown San Francisco, where the 
pair would check into a hotel—the Hilton, 
Westin, W, Hyatt—for up to a week at a 
time. They would sneak Butler's antenna 
into the room and mount it on a tripod 
duct-taped to the floor near the window. 
Butler would putter for a while to locate 
a high-speed wireless connection with a 
strong signal that he could hop onto and 
use anonymously. If he came up dry, Ara¬ 
gon ran down to the front desk to ask for a 
different room, explaining that he couldn't 
get a cell phone signal or was too afraid of 
heights to remain on the 20th floor. 

Aragon remembers that Butler, rusty 
from his time in prison, started by attack¬ 
ing easy targets: other hackers, a breed 
that had evolved as all teeth and no shell. 
He lurked in online chat rooms, sniffing out 
the most vulnerable cybercrooks and tap¬ 
ping into their systems. He vacuumed up 
everything—stolen identity information, 
passwords, PINs. The most valuable goods 
were “dumps," the magnetic-stripe data on 
the backs of credit cards, filched primarily 
by corrupt restaurant wait staff and gas 
station attendants wielding pocket-size 
skimmers. Stealing credit card numbers 
was a way to dupe lenders without directly 
harming innocent consumers, who aren't 
held liable for fraud—an added benefit for 
the humanist Butler. 

When Butler scored dumps, Aragon went 
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against the computer underground. US 
attorney general John Ashcroft declared 
the sting the first major victory in a war 
against carders. 

Butler's prudence had kept him safe. 
Even though new online forums popped 
up, he decided to build his own, Carders- 
Market. He incorporated the standard fea¬ 
tures: Vendors submitted their product to 
an approved reviewer, who ran test transac¬ 
tions. Fake IDs or bogus plastics were scru¬ 
tinized for fuzzy logos, missing microprint, 
and signature panels that couldn't take ball¬ 
point. Buyers were rated on each transac¬ 
tion. And vendors who didn't deliver what 
they promised saw the epithet “ripper" 
branded across their profile—the equiva¬ 
lent of a single-star review on eBay. Butler 
assembled a team of handpicked admins— 
trusted forum capos with the power to 
delete posts, ban users, and appoint review¬ 
ers. One of them, Gollumfun, had survived 
Operation Firewall and enjoyed a sterling 
reputation in the underworld. Another, i 
Zebra, was a teenager from New York who 
Butler thought could become a partner 
some day. Butler also gave Aragon admin | 
status—presumably a salve for the sting 
of Butler's mercantile infidelity. 

His dependence on admins may have been 
necessary, but it was increasingly risky. In 
I May 2000, the US Sentencing Commission 
! had changed the penalties for possession of 
stolen credit cards. Previously, sentencing 
guidelines had punished thieves in propor¬ 
tion to how much money they stole. That 
worked great with low-level credit card 
cashers but not at the top of the distribu¬ 
tion chain, where kingpins sit on thousands 
of untapped accounts. Letting them off the 
hook was like granting probation to a drug 
lord because his bricks of heroin hadn't yet 
found their way into a junkie's veins. Under 
the new rule, every stolen card number, 
used or not, was valued at sentencing at 
an arbitrary minimum of $500. Get caught 
with 1,000 numbers—an afternoon's work 
for a decent vendor—and you might as well 
have transferred $500,000 in cash, a crime 
worth about 10 years in the joint. Byte for 
byte, stolen cards now carried more prison 
time than child porn. 

CardersMarket was an instant success. 
Butler ran the site under his Iceman identity 
and created two more usernames—Digits 
j and Darkest—behind which he sold goods, 
Feds say. Butler | continued on page 124 
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less-wholesome uses for it. Some mem- 
bers of the Orange County crew liked to 
party, Aragon says, and cocaine, ecstasy, gp 
and pot beckoned. Aragon began vanish- S 
ing with his comely employees for week- jp&j 
end bacchanals in Vegas. (Butler preferred 
an ascetic lifestyle; a big-screen TV was 
his only indulgence.) 

Success introduced fractures into But- 
ler and Aragon's friendship. Butler wor- p 
ried that his partner's drug use would 
make him reckless, and he began pester- ggS 
ing Aragon for a larger share of the prof- 
its. In April 2004, Aragon tried to pass a 
few suspicious cards at the front desk of 
the San Francisco W Hotel. That slipup 
earned him an arrest, three years' proba- wSn 
tion, and a lifetime ban from the W. It was 
the kind of bullshit bust that happened to 
Aragon's staff all the time—a local police 
matter with no serious follow-up investi- |j|| 
gation—but to Butler, it was unforgivably 
sloppy. He started looking for other buy- ^ 
ers for his wares. ||| 

For most cybercrooks, that would mean 
creating an account on Shadowcrew, a ||| 
4,000-member carder site. Butler logged p? 
in—as Iceman—but soon grew suspicious. 

One of the site's admins, who went by pg 
Cumbajohny, was encouraging members 
to use an invitation-only virtual private 'f\ 
network to evade surveillance. This gave 
Cumbaj ohny an exclusive peephole into 
members' activities. The offer apparently |jj 
spooked Butler, who kept his distance. h 
Sure enough, four months later Cumba- a 
johny was exposed as a snitch when the 
Secret Service rounded up 28 Shadowcrew 
members and shuttered the site. Opera- ||| 
tion Firewall, as it was dubbed, was the § 
largest-ever law enforcement operation £ 


to work, hurriedly stumping out bogus 
plastics using an embosser, a card printer, 
a heat foil press, and an MSR206 mag¬ 
stripe writer. The cards entered Aragon's 
assembly line as white plastic and emerged 
as near-perfect full-color forgeries, com¬ 
plete with holograms. As soon as the ink 
was dry, Aragon and his friends went shop¬ 
ping for luxury items that could be easily 
fenced. Timing was key; they had to grab 
the freshest dumps, press them in plastic, 
and buy as much as they could before the 
crooks who had purchased or stolen the 
numbers maxed them out first. 

After months of ripping off crooks, 
Butler started knocking over primary 
sources. According to court documents, 
he picked his targets from the FDIC's Web 
site, choosing small regional banks and 
credit unions that couldn't afford top- 
notch security and pulling down virgin 
card numbers. He sold the goods to Ara¬ 
gon—for $5,000 to $10,000 a month— 
who, back in Orange County, hired a 
shadow staff: an assistant to help with 
card-printing and programming and 
pretty young women to shop at high-end 
department stores with his plastic. Their 
job was to snap up designer handbags, 
j jeans, shoes, and watches for resale on 
- eBay in exchange for a percentage of the 
j profits. The work was easy to love; the first 
| time a new hire swiped one of Aragon's 
! cards and saw approved flicker on the 
; PIN pad, she was hooked. 

By late 2003, Aragon's enterprise was 
! paying his rent and sending his oldest 
I son to private school. But as the money 
j poured in, the onetime bank robber found 
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walls of the Minus 5 Ice Lounge 
are blocks of ice, inlaid with signs 
that read welcome to fabu¬ 
lous LAS VEGAS and WHAT 
HAPPENS IN VEGAS both 
carved from ice. There's a Mandalay Bay sign 
(made of ice), the face of a woman wink¬ 
ing seductively (made of ice), a 12-foot-long 
bar (made of ice), and walls adorned with 
abstract designs of multicolored ice. In one 
corner, an ice chapel beckons those impulsive 
and hot-blooded enough to get hitched. 

It's 72 hours before the grand opening, 
and the bar is still unfinished—a cacophony 
of chain saws, belt sanders, and air com¬ 
pressors. In the middle of the room, nearly 
hidden under a black and purple snowsuit, 
Heidi Bayley is crouched over, chiseling small 
pieces off the "cushions" of a giant, round 
bench. Its 31 precut pieces are labeled like 
Ikea parts (round chair, back rest, piece A, 
piece B) and were designed to fit together 
right the first time, mostly. Bayley is just 
taking off some errant edges. 

Over Bayley's shoulder, her father, Julian 
—cofounder of Ice Culture, the world's 
preeminent builder of frozen palaces— 
contributes an occasional bit of advice. "In 
theory, it works like Lego," the stout 71- 
year-old says. "Until the room changes." 

That remark turns out to be prescient. 
A tall, lean, slacker-mogul type strides 
into the room, all tousled hair and side¬ 
burns. He's wearing expensive-looking 
jeans and an unzipped fleece embroidered 
with the words the coolest experience. 
This is Craig Ling, president of the Minus 
5 chain, and he's not happy. 


Ling tiptoes melodramatically between 
the bench and Victorian-style couch to show 
how their arrangement will constrict min¬ 
gling. Not only that, the bench is too big, 
taking up the space of 10 paying customers. 
"It's not going to work!" Ling says. He barks 
new orders: Turn the bench into a pub table 
and chair and move them from the center 
of the room to a bank of windows so people 
can see a bit of the casino floor below (and 
gamblers can see the party above). Frame 
out each window separately. Move the cha¬ 
pel. Replace the colored friezes with sculp¬ 
tures. Add crown molding. 

Ling takes a breath, fog swirling around 
his lips. "And I want an 8-foot-tall statue of 
Elvis," he says. 

For most contractors, such a last-minute 
remodel would be impossible. But this is Las 
Vegas, and the house never leaves anything 
to chance. Two weeks ago this space was a 
1,200-square-foot walk-in freezer; today it's 
on the verge of being Sin City's most stun¬ 
ning new nightclub. Julian Bayley specializes 
in the construction of immodest frozen inte¬ 
riors. His company, based in Ontario, Canada, 
produces 280-pound blocks of ice and turns 
them into just about anything a client might 
want, from shot glasses to motorized rick¬ 
shaws. Bayley has built arctic lounges and 
restaurants in Thailand, Miami, and (inevita¬ 
bly) Dubai, creating along the way the tools 
and techniques to make ever more ambitious 
ice castles. Total cost of Minus 5, Las Vegas? 
About $4 million, including the giant freezer 
that keeps the thing from melting, a disco¬ 
theque's worth of LEDs (they don't heat up), 
and a banging sound system. 















II all started with punch bowls. In 1969, 
Bayley sold his family's advertising busi¬ 
ness in England and headed across the 
Atlantic, planning to restart the company 
in Canada. He made it to Hensall, the coun¬ 
try's white-bean capitol (population 1,000), 
where he decided that advertising was 
pretty dull. He'd been catering on week¬ 
ends, mostly for fun and beer money; now 
it was his full-time job. 

On a pick-up run to a food-supply ware¬ 
house, Bayley spotted a mold for ice punch 
bowls. He found out who made them and 
bought one for himself. Back then, ice 
sculpting was dominated by chefs and wan¬ 
nabe artistes with hammers and chisels, 
whose work melted midway through the 
bar mitzvah. Bayley began charging $120 
per bowl; he'd ship them as far as Toronto 
and Detroit. "It just snowballed," he says. 
"Excuse the pun." 

Trouble was, his customers started asking 
for more intricate sculptures—twin love¬ 
birds in a giant heart is a popular one. Bayley 
signed up for a four-day ice-sculpting course 
at the Culinary Institute of America, but the 
class only confirmed his nagging suspicion 
that freezing your ass off in an icebox was 
for suckers. "There was no benefit to making 
the same thing over and over," Bayley says. 
"You still had to get in the freezer and carve 
it." He knew he'd have to figure out how to 
turn ice art into a commodity. 

Here's the problem: Mass-producing fro¬ 
zen swans is a lot more complicated than 
making punch bowls. The best industrial 
icemaker, from a company called Clinebell, 
is about the size of a copy machine, weighs 
575 pounds, and takes three days to turn 
44 gallons of water into two 280-pound 
blocks. So the first thing Bayley needed was 
space for a lot of Clinebells. 

Fortunately, being in the middle of 
nowhere has its advantages. Bayley bought 
a 3,000-square-foot barn for $50,000 and 
installed 20 ice cabinets. Plus, water from 
the town well was free in Hensall. He deter¬ 
mined that his work should meet restaurant 
health codes (no one eats ice sculptures, 
but people do occasionally eat off of them), 
so he also installed a reverse-osmosis filtra¬ 
tion system. His ice would be crystal clear. 

Bayley first hired locals to carve simple 
patterns, but as demand for his company's 


sculptures increased, so did the need for a 
less artisanal, more assembly line type of 
system for building them. And machines are 
much more consistent than Canadian farm 
boys. Bayley bought a computer numerical 
controlled router—a massive, software- 
driven machine that could carve pictures 
out of a flat piece of ice. He realized that the 
motors of the CNC router would melt the ice, 
so he rewired them, putting the drive mech¬ 
anism in an adjacent room. And when the 
cold turned the lathe's carbide bits brittle, 
Bayley bought stainless steel versions, 
intended for milling aluminum. 

That was fine for signs and centerpieces. 
But Bayley broadened his scope in 2002, after 
he spent a night in the famous Ice Hotel in Juk- 
kasjarvi, Sweden. Every winter the Swedes 
rebuild the place as a luxury destination and 
charge five-star prices for a night inside. 

Bayley realized that Ice Culture's Cline¬ 
bells were making bricks that could be 
assembled into complete ice structures— 
use nails to score the surfaces of the blocks, 
splash on some water, and they would fuse. 
Why mess with the bother of running a 
hotel and trying to 
charge premium 
prices for days- 
long visits? Bay- 
ley knew he could 
build something 
smaller, with higher 
traffic and turnover—the kind of place 
where someone could simply sell drinks. 

An awesome idea, but Sweden has the 
advantage of numbing cold for half the 
year. Ice hotels can survive out in the open. 
Bayley would have to find a way to keep 
his buildings frozen. In 2005, he installed 
an 1,800-square-foot tent in Toronto and 
turned it into what was in essence a walk-in 
freezer. Bayley constructed the ice lounge 
inside, along with a sort of antechamber 
for visitors to walk through first, to bleed 
off excess heat. Compressors circulated 
chilled air behind the ice walls and blew 
it into the room through cut-outs near the 
floor, encouraging the ice to sublime and 
convert to vapor instead of melt. 

The tent turned out to be too big; he could 
make the same money with half the space. 
Bayley now builds more compactly—but his 
decor has gotten much more extravagant. 


BAYLEY'S 



team is fast and 
accurate, but Ling's 
last-minute demands create some problems 
for the Vegas project. Shifting or remak¬ 
ing furniture will require knocking each 
piece loose, reshaping it, and sliding it into a 
new position. It's a pain, but not impossible. 
Trickier will be producing a gargantuan ice 
Elvis in less than two days. 

Heidi and Julian do some math. The King 
will require at least eight phone-book-thick, 
40-inch-long blocks—2,200 pounds—of 
ice. Even if they could get it from their stu¬ 
dio, 2,000 miles away, no one onsite has 
the time or skill to sculpt him. Heidi calls a 
local carving shop, Ice Occasions, and asks 
for its best sculptor plus a ton and a half of 
ice (to make sure they'll be covered). Owner 
Ryan McDougall cuts her a sweetheart deal 
for the ice; Marco "Vegas Ice Man" Villar¬ 
real charges her $2,500. 

"If it was someone else I might have said, 
'Screw you, you took a j ob on my soil,' ” McDou- 








A massive, 
computer- 
controlled mill 
can turn 
a 280 -pounc. 
block of 
ice into a 
hand clutching 
a cocktail 
in under an 
hour. 


gall says. But it's in his interest to play nice. 
He's angling for Minus 5's Vegas maintenance 
contract, which will be worth at least a few 
grand annually. Plus, Ling plans to re-theme 
the bar every few months for title fights, cor- 
porate events, and holidays; some of that 
work, McDougall reasons, could fall to him. 

In any case, he can't afford to alienate the 
industry's top dog. "They've been much 
more leader than demolisher,'' McDou¬ 
gall says. Bayley is also a source of tools— 
McDougall is about to pay him $4,000 for 
a customized miter saw. 

Later that evening, the Vegas Ice Man 
arrives. It will take Villarreal 12 hours to 
sketch and carve the King. He has made 
seven similar stand-ups in town over the 
past two years, but this one is special. Most 
of his sculptures are left to melt within a 
few hours. This one will be up for months. 
For a guy trying to establish himself as a 
performer, that recognition is worth more 
than the payday. "I'm the only one in Vegas 


who can carve in front of an audience,'' he 
says. "I'm good." After this commission, 
Villarreal will be able to claim more than 
skill. He'll be able to claim permanence. 


THE 


creative work at Bayley's com¬ 
pany happens in front of a computer, done 
by expert users of 3-D modeling software. 
The guys touching the ice are more like fac¬ 
tory workers mass-producing a commodity. 
They move methodically along sweating, 
70-foot rows of freezers; lifting hoods, hitch¬ 
ing chains to frozen ice blocks, hoisting them 
to a heated band saw. In one room, a flat¬ 
bed CNC router grinds out rows of stem- 
ware. In another, a trio of three-dimensional 
carvers—6-foot-tall, 4-foot-wide mills that 
can lift and rotate a block on four axes— 
etch an outsize koi fish, two matching punch 
bowls, and an enormous hand clutching a 
cocktail glass, each in less than an hour. 

Those centerpieces, mass-produced and 


shipped nationwide, are key to Bayley's busi¬ 
ness. He cuts about 140 Kettle One cocktail 
bars annually, and he ships raw ice to an 
emerging niche of high-art ice sculptors. 
His daughter, Heidi, turned 200 Ice Culture 
blocks into a creative, melty depiction of 
global warming for A1 Gore's 2007 Nobel 
Prize acceptance in Oslo, Norway. The com¬ 
pany has shipped roosters and baby 
grand pianos and sent more than 100 
Vince Lombardi Trophies to Detroit 
for Super Bowl XL parties. A house 
specialty is "drink luges": sculpted 
tubes of ice into which you pour 
shots of booze so they chill before 
they squirt out the other side. The 
company can brand them with a cor¬ 
porate logo, but another popular 
model is the torso of a nude woman. 
Liquor is poured down her neck and 
exits through her crotch. She retails 
for $350, plus shipping and handling. 

For Bar Ice Samui, which opened 
in Thailand in 2007, Bayley used 
more than 120,000 pounds of ice to 
make a "wallpaper" of embedded 
orchids, pillars carved to resemble 
8-foot-tall bowing women, and a 
full-scale Tuk Tuk taxi durable 
enough to sit in. His prefabrications 
are so precise that Bayley some¬ 
times ships Minus 5 lounges in pieces, with 
instructions for assembly. 

Today, in addition to the Minus 5s in the 
US, there are outposts in Australia, New Zea¬ 
land, and Portugal. But building such struc¬ 
tures remains problematic. Nobody has ever 
really studied the structural and load-bearing 
properties of frozen water, which means proj¬ 
ects tend to fall victim to the whims of local 
building inspectors. In 2005, an ice hotel in 
Fairbanks, Alaska, was forced to reopen as a 
museum after an inspector said the building 
—made of water—didn't have an adequate 
sprinkler system. In 2007 and 2008, plans 
for outdoor logo walls, halls, and archways at 
the Sundance Film Festival were scaled back 
because of fears they would collapse. In Las 
Vegas, Bayley had to rebuild his interior walls 
after a health inspector decided the freezer- 
enclosure should be lined with aluminum 
coving. And yes, it has a sprinkler system. 
"There are no rules for ice construction," 
Bayley says. "We're making our own, I guess." 














chops, sunglasses, pompadour, and caped 
jumpsuit, strumming his guitar beneath 
an aurora borealis of flashing LEDs. They 
move about, testing each couch and table 
like shoppers in a furniture store. “Why not?” 
says Dale Austin, 50. “Heck, this is cheap, 
considering we've never done it before.” 

Next, a just-married groom from Ireland 
pays $200 for champagne, souvenir fur hats, 
and rented his-and-her fur coats. His 23-year- 
old bride wants to lick the walls. Everyone 
wants to lick the walls. When a group of Illi¬ 
nois Institute of Technology alumni shows 
up and starts conducting impromptu ther¬ 
modynamics tests—twirling the beaded 
curtains and puffing heavily into their ice 


4 pm on September 25, a trio 
of barely dressed “Eskimo 
girls” in white fur miniskirts, 
corsets, and Russian-style fur 
hats usher Minus 5's first Las 
Vegas customers past black velvet ropes: three 
middle-aged men from North Carolina, fresh 
off the golf course in visors, shorts, and san¬ 
dals. They each pay $30 for a half hour inside 
the club; the package comes with a drink 
called a Snowflake (peach schnapps, vodka, 
Licor 43, mango juice, and pineapple juice 
in a bowl made of ice—the only thing in the 
bar Bayley's company didn't construct) and 
a loaner parka, boots, and gloves. Inside the 
bar, they are (drawn to the glittering Elvis with 
























glasses—the allure of the club becomes clear: 
It's interactive. As the place fills up, Ling's 
campy design changes pay off. People pose 
for photos with Elvis. At one point, a woman 
who has been engaging deeply with shots 
of Patron decides the couch is both spacious 
and ergonomic enough to lie down on. 

A few months from now, Ling plans to 
open the Minus 5 Lodge, a more traditional 
bar adjacent to the ice club. Customers typi¬ 
cally spend only half an hour in a frozen bar, 
but they want to talk about the experience 
afterward. Why not offer them a drink while 
they warm back up? 

If the operation in Vegas and another in 
Miami attract enough attention, Ling will 


have Bayley build two more Minus 5s this year, 
in New York and Honolulu. Bayley has already 
started work on his own 10,000-square-foot 
attraction, Nine Below, in Hensall. 

Eventually, though, that market will cool. 
Bayley plans to be ready. In Hensall, he's 
working on a machine the size of a shop¬ 
ping cart. It's a prototype, really not much 
more than an electric motor, a couple of 
clamps, and a hand crank. Inside are what 
look like two big, sharpened ice-cream scoo- 
pers mounted on arms. 

As a tech clamps in a 3-foot-long, 3-inch- 
thick sheet of ice—skinny side up, flat sides 
facing the scoopers—Bayley explains what 
we're looking at: a machine that can make 



2 VVinch balls of ice. Spheres have a lower 
surface-to-volume ratio than cubes, so they 
melt more slowly. Drinks stay cold with less 
dilution. For people who are serious about 
their cocktails, ice balls are a major advance. 

“Turn it on," Bayley says. With a loud high- 
pitched whine, the scoopers start to spin. 
The tech turns the crank like a hurdy-gurdy, 
and the scooper arms converge on the bot¬ 
tom right corner of the ice sheet and dig in, 
spraying snow around the room. Just before 
they meet, the tech stops cranking and cuts 
the power. He backs the scoopers off, and a 
lovely translucent sphere emerges, held in 
place by a fringe of ice. Bayley reaches into 
the machine with a rubber mallet and taps it 
loose. The ball falls into his bare hand. 

The ice-baller is not ready for widespread 
use, Bayley explains. Operators have to move 
the sheet of ice manually to make a new ball, 
and the final product is too big for some cock¬ 
tail glasses. Yet beverage suppliers have pre¬ 
ordered nearly 40,000 spheres. “We made a 
mistake and showed it to too many people 
and created a demand," he says. 

Bayley turns away from the machine and 
holds the ball up to the light to inspect its 
clarity. Behind him, the tech tries to tap loose 
a second ball, but it slips out of his glove 
and shatters on the floor. Bayley doesn't 
even turn around. “That's all right," he says, 
chuckling. After all, it's only water. 
/////////////////////m^^ 

ben paynter (paynter.ben@gmail.com) 
wrote about the future of food in issue 16 . 11 . 
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Rising sea 
levels threaten 
the levees that 
protect the 
Netherlands. 

So the world’s 
best flood 
engineers 
are building 
the world’s 
best defense 
perimeter: “We 
will completely 
control the 
water.” 

by David Wolman 
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On a late fall afternoon 

on the western edge of the Netherlands, coastal engineer Marcel Stive 
stands atop a 40-foot dune. He stares out beyond the posse of wet-suit- 
clad surfers wading into the breakers of the North Sea. Where the surfers 
see inviting waves, Stive sees dry land—and a distant storm. He points 
south toward Rotterdam, Europe’s busiest port. Arm outstretched, 
Stive rotates 180 degrees to face the shoreline running north. “As 
far as you can see, in both directions, we’re going to push the coast out 
3, maybe 4, kilometers,” he says. “We have to—to keep the water out.” 

The dunes here alongside the village of Ter Heijde are among the 
weakest links in the complex network of natural barriers, dams, levees, 
canals, pumps, and storm-surge barricades that keep this lowest of low 
countries dry. More than half of the Netherlands sits below sea level, and 
if a megastorm were to break through these not-so-formidable dunes, 
the water could inundate Rotterdam and surrounding cities within 24 
hours, flooding thousands of square miles, paralyzing the nation’s econ¬ 
omy, and devastating an area inhabited by more than 2 million people. 

Stive is part of a Dutch team charged with reducing that risk. Narrowing 
the gap between the Netherlands and North America by a couple of miles 
would be a start, and as a bonus it would create valuable new real estate for 
recreation and development. Also on the draw¬ 
ing board are massive new storm-surge barriers 
and reinforcements around cities like Rotterdam 
and Dordrecht, built on the marshy delta where 
the Rhine and Meuse rivers meet the sea. “If 
you see a certain future, you must react,” Stive 
says. And as he sees it, that future looks wet. 

Yet the chance of a breach at Ter Heijde is 
actually quite low, about 1 in 10,000 in any given 
year. (In the lingo of storm protection, that’s 
known as a 10,000-year flood.) The coastline and 
river deltas of the Netherlands are arguably the 
best-protected lowlands in the world, and the 
Dutch are a little miffed at A1 Gore for suggest¬ 
ing in At? Inconvenient Truth that their home¬ 
land is as vulnerable to rising seas as far less 
protected places like Bangladesh and Florida. 

To Stive and other sea-rise hawks, however, 1 in 
10,000 has become too risky. They want to crank 
up defenses in some critical areas to the level of 
1 in 100,000. “To understand risk, you must con¬ 
sider the value of what would be lost,” says Stive, 
a pink-faced man of 57 years who heads the 
coastal engineering and water research centers 
at Delft University of Technology, just north of Rotterdam. The half of the 
country that is below sea level—including the area behind these dunes— 
generates about 65 percent of its GDP. That’s nearly $450 billion a year. 

There is, of course, another factor to take into account: Global warm¬ 
ing is increasing the odds of a catastrophic breach. That means the 


risk calculations need revamping. New projections of sea-level 
rise and other potential consequences of climate change, cou¬ 
pled with the aftershock from Hurricane Katrina, have prompted 
Dutch officials to ask a very big question: What would it take to 
climate-proof our country for the next 200 years? 

In 2007, the parliament assigned a team of experts, dubbed 
the Delta Committee, to come up with an answer. The group’s 
final report, published in September, proposes a combination 
of aggressive new steps—extending the coastline and build¬ 
ing surge barriers—and time-tested strategies like fortifying 
levees. The cost: about $1.5 billion a year for the next 100 years. 

Of course, a 200-year plan seems absurd. Two centuries ago, 
it would have been impossible to predict how civilization and 
the planet would look today. But the Dutch insist that the project 
is prudent and rational. If they start now, the costs will be mini¬ 
mized and disaster, perhaps, averted. After centuries of damming, 
pumping, barricading, and redirecting water, the Dutch water 
masters are laying the foundations for what may be the most 
ambitious act of territorial defense in history. In so doing, they 
are giving engineers and urban planners from New Orleans to Sin¬ 
gapore a preview of what it will take to keep rising waters at bay. 


“We have the safest river delta in the world,” Stive says. And, he adds, 
they want to keep it that way: “We will completely control the water.” 



some 3 billion people— at least half the world’s population—live 
in coastal areas vulnerable to the worst effects of global warming: 
harsher storms, rising sea levels, flooded deltas in winter, parched 

deltas in summer, and less sen¬ 
sational but equally serious 
problems like salt water infil¬ 
tration of underground aquifers. 
By 2025, when the human pop¬ 
ulation reaches 8.5 billion, the 
number of coastal dwellers is 
expected to be closer to 6 billion. 

Floods maybe among today’s 
more ominous climate-driven 
hazards, but the Dutch know bet¬ 
ter than anyone that they’re noth¬ 
ing new. Below abridge crowded 
with bicycles in the groovy 
Amsterdam neighborhood of 
Jordan, canal boats full of beer- 
soaked vacationers glide past a 
heavy black gate. On the side of 
the bridge is a small block of white 
marble, high above the waterline, 
with a horizontal cut across the 
middle. It shows the high-water 
mark of1682 and is accompanied 
by an inscription reading, zee 

DYKS HOOGHTE ZYNDE NEGEN VOET VYF DUYM VOVEN STADTSPEYL. 

Translation: The sea dike level is 9 feet 5 thumbs above city level. 

The 327-year-old gauge is high and dry today because in 1932 Amster¬ 
dam’s labyrinth of canals was sealed off from the ocean by the 19-mile- 
long Afsluitdijk (Enclosure Dam). That feat of engineering created 
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a deadly flood hit the Netherlands in 1953, covering more than 600 square miles and killing more than 1,800 people. 


Lake Ijssel, one of the largest freshwater lakes in Europe. It also cut 
Amsterdam off from tidal changes and storm surges, permanently 
lowering the city's waterline. 

Success in holding back the sea has earned the Dutch an international 
reputation as experts in reclamation and flood protection. But that knowl¬ 
edge has been acquired through painful experience. In February 1953, a 
massive storm surge inundated 600 to 800 square miles of the country, 
killing 1,835 people. After the disaster, the government devised a plan so 
that the people of the Netherlands could confidently say: never again. 

The initiative triggered a 30-year campaign of bulwark construction, 
known as the Delta Works, to reduce the country's flood vulnerabilities. 
Dams and levees were built to cut tidal areas off from the open ocean, 
shortening the exposed coastline by nearly450 miles. The flagship projects 
are the 22-year-old Oosterschelde storm-surge bander and the 11-year-old 
Maeslant barrier, a gate made up of two giant arms, each nearly the size of 
the Eiffel Tower. In the event of calamity-level storm waters, the barrier 
will close off the mouth of the New Waterway leading into Rotterdam. 

The megastructures are impressive, but what may prove to be the 
most visionary aspect of the Delta Works is the statistical approach that 
guided the designs. How high should we build the levees? How strong 
should a surge barrier be? The Dutch decided to base their answers 
to these questions not merely on the fact that storms are 
destructive and the Netherlands low, but also on economics. 

With the help of renowned Dutch mathematician David van 
Dantzig, the 1953 task force calculated safety levels using an 
equation that is now seared into the minds of Dutch engineers: 

risk = (probability of failure) x 
(projected cost of damage) 

This kind of risk analysis is common today in fields like 
nuclear power, aerospace, and chemical manufacturing. 

But back in the 1950s, accounting for the projected cost 
of damage when developing flood protection was novel. 

The power of this simple formula is that it produces eco¬ 
nomically rational public-safety decisions: Less value, less 


protection. Dutch law now requires this principle to be used to deter¬ 
mine the strength of flood defenses throughout the country. Since 
the dunes at Ter Heijde sit between the sea and a vulnerable but eco¬ 
nomically vibrant area, a safety level of 1:100,000 is called for. More 
rural parts of the country require safety levels of just 1:1,250 or lower. 



in a Rotterdam office built atop a levee on the New Meuse river, 
Cees Veerman is sketching lines on a map of the Netherlands. A farmer- 
economist-politician, Veerman is the head of the new Delta Committee. 
He was only 4 years old the night of the 1953 flood, but he remembers 
his grandfather racing into the kitchen to grab a knife. “He was about 
to run out and cut the cattle loose and move them to higher ground," 
Veerman recalls. The townspeople in his South Holland village of Nieuw- 
Beijerland assumed the storm waters would rise gradually. Instead, a 
wall of water bulldozed through the dikes. Their lives were in danger, 
but there was little to do except pray. Suddenly, the water level began 
to drop—their prayers had been answered. “Everyone was shout¬ 
ing, 'The water is falling!"' It wasn't a miracle, though; the water had 
merely barreled through the far-side levees, relieving the buildup 
at the Veerman family farm while inundating areas farther inland. 

To climate-proof the Netherlands for 
the next two centuries, Veerman and 
his team first needed to gather the best 
possible data. Most existing projec¬ 
tions of sea-level rise look at the oceans 
as a whole, not at specific regions. So 
the Dutch commissioned their own 
forecasts. Developed by some of the 
engineers and ocean experts on the 
Intergovernmental Panel on Climate 
Change (the group that shared the 
2007 Nobel Peace Prize with A1 Gore), 
the models predict that the North 
Sea will rise 40 centimeters by 2050, 


Over the 
course of a 
century, 
400 square 
miles of 
new coastal 
land would 
be created— 
roughly 
equal to!7 
Manhattans. 
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between 65 centimeters and 1.3 meters 
by 2100, and up to 4 meters by 2200. 

Veerman talks about Dutch can- 
do the way generals talk about stay¬ 
ing the course in a prolonged military 
battle. “People say sea-level rise will 
push us back into the hinterlands,” 
he says. “We say no, we can man- 

WESTERN EUROPE 

age with 1, 2, even 3 meters. But we 
have to act.” With a black pen, he inks 

in an expanded coastline on the map laid out before him. Extending 
the country westward will be a colossal reclamation effort: Dredging 
ships, working just offshore, would spend the next century vacuum¬ 
ing up roughly 121 million cubic meters of seafloor sand every year 
and spraying it toward the shoreline, where wave action would then 
deposit it at the water's edge and “naturally” build the beach outward. 
Over the course of 100 years, the project would add about 400 square 
miles to the Netherlands—roughly equivalent to 17 Manhattans. 

Next, Veerman sketches in future storm-surge barriers, adds a new 
channel for diverting the flow of the Lek River, and draws a line connect¬ 
ing a small chain of islands off the northern coast that may someday be 
linked up to form a giant buffer against the North Sea. He also circles 
a swatch of farmland near the confluence of the Rhine and Meuse riv¬ 
ers. Global warming doesn't just bring a threat from the ocean; greater 
precipitation in the Alps is expected to increase the amount of water 


flowing through Europe's major rivers, raising the flood haz¬ 
ard from within. Veerman explains how this circled area will be 
converted back into wetlands, giving the rivers room to flood in 
a place that makes sense—not downtown Rotterdam. 

Then he brings his pen north to Amsterdam. At present, when 
water levels in nearby Lake Ijssel get too high, water managers 
release the excess through the Enclosure Dam and into the sea. 
Gravity is currently able to move the water during periods of 
low tide, when sea level falls below that of the lake. But that will 
stop working as the ocean rises. One option is to pump the water 
out, but the expense would be prohibitive. Instead, Veerman wants to 
raise the level of the lake on pace with the sea, as much as 5 feet by 2100. 

From the air, you can see why this would be a bitter pill for Amsterdam's 
booming satellite towns—especially the posh developments along the 
lakeshore, which would have to be fortified by higher dikes. But the price 
tag on the proposed lake project, as much as $8.2 billion over the next 100 
years, is only a fraction of what it would cost to build and run a pump sys¬ 
tem or to repair damages if the lake overflowed into 10,000 living rooms. 

Today, life around the periphery of Lake Ijssel—and throughout the 
Netherlands—looks so peaceful, it's hard to envision disaster. Because of 
that, protests seem inevitable. Environmentalists will no doubt be hostile 
to the idea of a century-long dredging project, relocated farmers will put up 
a fight, and condominium owners around the lake may resist anything that 
interferes with their views. But Veerman and his colleagues are convinced 
that bold measures now are necessary to prevent calamity tomorrow. 
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How to Climate-Proof a Country 

The Dutch have laid out a 200-year plan to defend against rising sea 
levels. Here's a look at the major upgrades. — dw 


Raise the Lake 

At low tide, the North 
Sea now drops far 
enough that gravity 
can drain excess 
water from Lake 
Ijssel. But that won’t 
work if the oceans 
rise. The plan: build 
up the height of the 
lake’s enclosure and 
raise the water sur¬ 
face by up to 5 feet. 
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Extend the Coast 

To fend off swelling 
seas and raging 
storms, engineers 
want to push 
the coastline out by 
as much as 2.5 miles. 
Dredging ships would 
suck up ocean sand 
and dump it on the 
edge of the beach, 
adding 400 square 
miles to the country. 
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Dam the Waters 

Rotterdam, Europe’s 
busiest port, is 
already protected 
by an extensive 
network of dams, 
dikes, and dunes. The 
new plan would aug¬ 
ment that system, 
raising the height of 
existing structures 
and adding four 
giant flood barriers. 
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the wind rips through the dark skies above New Orleans. Hurricane 
Ike is hours from making landfall at Galveston, Texas. New Orleans 
should receive only a glancing blow, but residents are hardly at ease: 
Tropical storm and tornado warnings are expected to last through 
much of this September afternoon and evening. 

Just two weeks ago, Hurricane Gustav forced 
an evacuation of 2 million people and pushed 
the city's unfinished levee system to the brink. 

On the east side of the Inner Harbor Navigation 
Canal, Mathijs van Ledden climbs a muddied slope 
toward a recently constructed flood wall. Behind 
him are the devastated blocks of the Lower Ninth 


hitting the city is more than 25 percent. The 1:100 standard takes pro¬ 
jected sea-level rise into account, but not economic impacts and repair 
costs. (Hurricane Katrina caused upwards of $150 billion in damage.) 

So why don't we do it like the Dutch? The glib answer is that we should. 
Van Ledden and colleagues have run the numbers for New Orleans, and 
he says investment in a protection level of at least 1:1,000 is economically 

justifiable in some areas. 
That is, the cost of boosting 
protections to that degree 
is modest in relation to the 
huge reduction in risk. And 
if you settle for medio¬ 
cre defenses and they get 
wiped out, you also lose 
your initial expenditure. 

But the Dutch model 
may not work in the US. 
That's partly because our 
hurricanes are so severe. 


Ward, an eerie mixture of abandoned lots, weed- 
covered foundations, and a few refurbished or 
newly built houses. 

The canal connects the Mississippi River to the 
Gulf Intracoastal Waterway and Lake Pontchar- 
train. The flood wall was built soon after Katrina, 
to plug what was one of the most catastrophic 
failure points along the city's roughly 350-mile 
network of levees and floodwalls. Van Ledden, an 
engineer with the Dutch consulting firm Haskon- 
ing, has been in New Orleans since 2006. His 
job: Run wave and water 
models for the US Army 
Corps of Engineers to help 
determine the necessary 
height of new defenses. 

Shouting over the wind, Van Ledden, 33, says 
a stormy day is ideal for touring the city's flood- 
protection maze. He leans over an older flood 
wall that runs perpendicular to the new, higher 
one. Ike has raised the water level in this canal 5 
or 6 feet above normal. "During Gustav, the level 
was all the way up to here," Van Ledden says, 
placing his hand just below the top of the wall. 
"And Gustav was just a friendly wake-up call. 
In 50 years, if the sea level goes up 1 or 1V 2 feet, 
the level for that storm would be here," he says, 
holding his hand well above the top of the flood 
wall. To make sure that doesn't happen, the 
Corps is planning to build a giant storm-surge 
barrier between Lake Borgne and the Gulf Intra¬ 
coastal Waterway. The barrier's gates would 
close during extreme storms, blocking lake 
water from funneling up into this narrow canal. 

After Katrina, Congress ordered the Corps 
to bring the city's hurricane protection system 
up to 1:100 levels by 2011. If a 1 percent per year 
chance of system failure sounds high—compared 
with existing 1:10,000 defenses in the Nether¬ 
lands—that's because it is. "One-hundred-year 
protection is quite a risk," Van Ledden says. Stat¬ 
isticians will tell you that over the course of a 
30-year mortgage, the chance of a 100-year flood 


Consider this: The levee 
height required for 1:100 
protection in some areas 
of New Orleans is roughly 
30 feet—the same height 
as fortifications in the 
Netherlands that pro¬ 
vide 1:10,000 protection. 

In any case, American 
politicians could never get 
away with basing flood bar¬ 
rier specs on the value of what sits behind them. Ratcheting up defense 
levels in New Orleans to match those in the Netherlands would lead other 
areas of the Gulf Coast to demand equal treatment. And what about earth¬ 
quake zones in California, floodplains in Iowa and Missouri, or blizzard 
territory in New England? Should similar standards be applied there? 

Van Ledden says many Dutch citizens may not know it, but their 
government has accepted—even legislated—unequal protection, or 
what engineers euphemistically call "differentiation." Everyone knows 
that all places can't be protected up to the same standard; individual 
cost must be balanced against collective cost, he says. 

The US certainly has variable protection levels throughout the coun¬ 
try, but there's a difference between de facto disparity and an explicit 
government policy of inequality. Imagine if Congress or the Army 
Corps were to recommend protecting the French Quarter and down¬ 
town New Orleans at the 10,000-year level while giving less economi¬ 
cally productive areas such as St. Bernard Parish only a 100-year level 
of protection. Applying the Dutch model of risk-based design would be a 
political nonstarter, if not unconstitutional, and the efforts of the Army 
Corps of Engineers would in no time be halted by an army of lawyers. 

Meanwhile, the water keeps coming. The Dutch are taking on the 
threat of global warming before anyone's feet are wet. They're show¬ 
ing the world that to prepare for sea-level rise and other impacts of 
climate change, you need, paradoxically, not dominion-over-nature 
bravado but patience, good data, and—above all—the long view. HQ 
/////////////////////^^ 

Contributing editor david wolman (david@david-wolman.com) 
wrote about Egyptian activists using Facebook in issue 16.11. 
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ON THE SHORE OF LAKE ISABELLA, abOUt 

150 miles north of Los Angeles, a crowd of 
flight techs, most of them either pierced 
or tattooed, swarms around a small white 
airplane. It’s called an Icon A5. It’s a col¬ 
laboration between an F-16 pilot and a 
skateboard designer, and it looks like an 
odd, rakish sea monster, m Today is the 
plane’s first flight. Aeronautical calcula¬ 
tions, computer simulations, and wind tunnel tests have 
been performed, of course. And yet... every maiden flight is 
a dance with death. If all that math was foolproof, after all, 
no one would need test pilots, m At 6:30 am, the winds are 
calm. Jon Karkow pulls a parachute over his shoulders, hugs 
his girlfriend—a long embrace with whispers exchanged— 
and clambers into the cockpit; the A5 is remarkably stable 
on the water for something with a knife-edged under¬ 
side. The tech crew chief closes the cockpit and gives the 
carbon-fiber skin a few pats; Karkow fires up the propeller 
and taxis the A5 out onto the lake, m Back on the beach, 
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a square-jawed guy with closely cropped 
hair watches, frowning, his arms crossed. 
Kirk Hawkins started Icon Aircraft, and 
he has spent the past five years design¬ 
ing and building the A5. It's a plane like 
no other—the wings fold at 
the push of a button, making 
it easy to store and trailer. 

The side windows pop out 
so pilots can feel the wind, 
and the cockpit has just a 
few gauges. Meant to evoke something 
sporty, like a jet ski, instead of a lumber¬ 
ing Cessna or a tough-to-fly experimental 
kludge, the plane is supposed to let any¬ 
one who can afford the $139,000 price tag 
become a barnstormer. In a few weeks, a 
prototype will be on display at the Experi¬ 
mental Aircraft Association's annual show in 
Oshkosh, Wisconsin—mecca for air enthu¬ 
siasts. If the A5 flies today, and flies well, it 
could create a new market for airplanes. 

In a way, the A5 was made possible by the 
Federal Aviation Administration. In 2004, 


the wish lists of the Ferrari-and-speedboat 
crowd. "Those kit-built airplanes are like 
early PCs,” he says. "They're cool, but there's 
nothing easy or intuitive about them. The 
Icon A5 is going to be completely different.'' 

he faa has long had strict certification 
rules for aircraft and pilots. Anyone who 
wants to sell a new type of plane has to 
spend tens of millions of dollars on tests 
and paperwork for the Feds. At the same 
time, becoming a pilot takes fortitude and 
a big bank account: A certificate to fly a pri¬ 
vate, single-engine piston aircraft requires 
a complete exam by an FAA-certified physi¬ 
cian and a minimum of 40 hours of instruc¬ 
tion (running almost $10,000). And why 
would you want to? The myth of barnstorm¬ 
ers in open-cockpit machines landing and 
taking off at will, of flying as the ultimate 
expression of freedom—like Denys Finch- 
Hatton soaring over the Great Rift Valley 
in Out of Africa —is mostly a lie. Even small 
airports are surrounded by chain link and 



Luckily for wing nuts, the FAA also cer¬ 
tifies experimental planes. Pilots can fly 
just about anything, as long as they build it 
and fly it themselves. This is where most of 
the innovation in small-craft aviation has 
come from in the past couple of decades: 
fabric-winged two-seaters and carbon-fiber 
kit planes with clean aerodynamic shapes 
and customized performance. Today, one 
in seven single-engine piston airplanes 
is experimental. Putting one of these kits 
together is hardly a minor project, of course, 
and when you're done you still have to get 
a pilot's certificate. 

The new light-sport category makes it 
much easier for amateur fliers to take to the 
air. Planes in this class must have just one 
engine, and maximum airspeed is 138 miles 
per hour. Sport pilots must stay below 
10,000 feet (lower than most jetliners) and 
fly only during the day, in clear skies and away 
from busy airports. But that's still a lot of 
room to barnstorm. And wannabe pilots need 
only 20 hours of instruction to get certified. 


HE WAS A BUSH PILOT IN ALASKA 
AND AN F-16 30CKEY IN IRAQ. 
NOW KIRK HAWKINS IS BRINGING 
BARNSTORMING TO THE MASSES. 


"I COULD TEACH YOU TO SOLO 
IN 5 HOURS," HE SAYS. 



the FAA implemented the most far-reaching 
change to aviation rules in 50 years by cre¬ 
ating an entirely new category. Dubbed 
light-sport aircraft, the category is a sort 
of intermediate designation between those 
small private planes parked at every regional 
airport in the country and flimsy-looking, 
ultralight "experimental” craft, which are 
built from kits and flown by the seat of the 
pants. Hawkins' A5 is cheaper than the for¬ 
mer and more consistent than the latter, 
and if the economy doesn't put an end to 
the purchasing of expensive toys, Haw¬ 
kins thinks A5s are destined for the top of 


security gates, and private pilots in "con¬ 
trolled airspace”—above 18,000 feet near 
busy airports—have to file flight plans and 
do what air traffic control tells them. It 
has all the charm of driving on a freeway. 

Over the past few decades, all that regula¬ 
tion and cost have nearly killed innovation 
in the small aircraft market. In 1978, the US 
produced more than 14,000 single-engine, 
piston-powered airplanes. As of 2007, that 
number was 2,000. A classic of the genre, the 
Cessna Skyhawk, is a slow, ugly beast that, 
save for a few refinements, looks today just 
like it did when it was introduced in 1955. 


Giants like Cirrus and Cessna are rushing 
to bring out light-sport airplanes; Cessna 
has already taken more than 1,000 orders 
on its new SkyCatcher, which won't be 
delivered until the end of the year. It costs 
about $112,000, half what the next-lowest- 
priced Cessna does. Unfortunately, it also 
looks like a baby Cessna, and most of those 
orders are headed straight to flight schools 
as entry-level models. Meanwhile, the light- 
sport designation has been a magnet for 
entrepreneurs. In just five years, a flock of 
upstart companies have introduced almost 
90 planes that meet the new standards. 
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hawkins wanted a piece of that market. 
To explain why, he offers to take me flying. 
"Look,” he says, muscling a tiny airplane 
off the beach in his bathing suit and Nike 
water shoes, "flying is fun! Or it's supposed 
to be, anyway.” Our aircraft is an Aventura II 
—it's amphibious, like the A5, but made of 
aluminum tubes covered with fiber¬ 
glass, Dacron, and Kevlar. It looks a 
little like a 7-foot-tall ostrich head. 

And Hawkins looks a little like 
someone dreamed up by the guys 
down in marketing. As a boy, he 
wanted to be an astronaut. He grew 
up racing motocross and jet skis, 
then spent a summer as a bush 
pilot in Alaska. After the first Gulf 
War, he flew F-16s over southern 
Iraq—and came home to get mas¬ 
ter's degrees in engineering and 
business from Stanford. He's 41, 
frequently wears untucked striped 
dress shirts and Diesel jeans, and 
possesses the smooth, fighter- 
pilot cool that's tough to pull off 
unless you actually are a pilot. 

We squeeze into the cockpit, just big 
enough for the two of us, and when I rest 
my elbow on the open window I notice that 
it's a mere 8 inches down to the waterline. 
Hawkins fires up the 100-horsepower motor. 
In seconds we're airborne, skimming over 
the lake at 85 mph, the wind in our hair. 
Hawkins yanks and banks in crazy circles, 


flies 2 feet over the ripples, 
plays chicken with brown hill¬ 
sides, and falls into forma¬ 
tion with a flock of pelicans. 

"When you see hawks, they'll 
engage with you!” he shouts over the noise 
of the prop, climbing toward a pair of 
vultures at 500 feet. "We could go camping 
at the next lake over! We could land right 
there and have a picnic!” 

Hawkins dives toward a dirt road that runs 
alongside the lake. He's grinning, laughing; 
we both are, and for the first time in my life 
I feel like, well, like I'm really flying and not 
just cruising in a tin can. 

"Flying like this is easy. Anyone can do it,” 
he says, giving me the stick and telling me to 
bring the Aventura into a level buzz above 
the water. "Night. Weather. Flying into LAX 
while working the radio and avoiding traffic. 
Those are difficult,” Hawkins says. "Stick- 
and-rudder basics are easy. I could teach 
you to solo in five hours. You couldn't fly 
at night or in congestion or in the fog, but 
you wouldn't take a jet ski out at night in a 
shipping lane, either.” 

Actually, the Aventura is one of those kit 
planes, just one step up from ultralights, and 
it's anything but easy. You have to devote 
hundreds of hours to building it yourself, 


n a balmy night in Los Angeles a month 
before the A5's maiden flight, 500 people 
gather in Icon's parking lot. The bar is seeing 
a lot of action, and motocross videos loop on 
big LCDs. This is the official unveiling of the 
A5, wrapped for now in black silk. 

Olympic snowboarder Shaun White, the 
Flying Tomato, is knocking back beers in skin¬ 
tight black leather pants and skater sneak¬ 
ers. Further contributing to the X Games 
vibe, Troy Lee, a celebrity in the world of 
motocross and mountain biking, is chat¬ 
ting with fellow Icon board members. 
There's tech guru Esther Dyson, an early Icon 
investor. And there's Dick Rutan, brother of 
aviation visionary and X Prize-winning 
SpaceShipOne designer Burt and the first 
person to fly around the world nonstop on 
a single tank of gas. None of them have seen 
the plane yet. 

When the FAA announced its new rules, 
Hawkins was getting his second Stanford 
degree, in the Sloan business program. His 
engineering experience had left him infat¬ 
uated with the power of design, and the 
light-sport changes made him think he could 
build a truly sexy airplane—one designed 
for a high-end consumer instead of a tradi¬ 
tional pilot. Why have a complicated instru¬ 
ment panel and glass cockpit when all you 




ICON A5 SPECIFICATIONS 


WINGSPAN 


LENGTH 


HEIGHT 


MAXIMUM TRKEOFFHEIGHT: 1,430 POUNDS 
MAXIMUM SPEED lUHI: 120 MPH 
RANGE: 300 NAUTICAL MILES 


UINGS: FOLDING I MANUAL OR AUTOMATIC) 
AIRFRAME: CARBON FIBER 
RETRACTABLE LANDING GEAR I OPTIONAL I 


and it still costs $70,000. Getting it from 
your garage or hangar to a body of water 
for takeoff means putting on and taking 
off the wings, a process that can take two 
people four hours. And although it's a simple 
airplane, it's fickle to fly, looks and feels 
flimsy, and is uncomfortable. Hawkins' plan, 
then, was simple: Keep the fun. Fix the rest. 


were going to do was fly around a lake on 
a beautiful day? "Flying had this complex, 
regulated-transportation mentality,” Haw¬ 
kins says, "but the best flying I've ever done 
was always at low altitudes with the win¬ 
dow open. I wanted to make a great flying 
airplane that creates an emotional response 
but isn't intimidating, that makes you want 
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the plane became a product of design explo¬ 
ration,” Strand says, giving me a tour of the 
plane a few minutes later. “Airplanes have 
always been about form following function, 
but if you look at a snowmobile or a jet ski, 
there's a lot of stuff that has less to do with 
function than with aesthetics and the way 
it makes you feel. A Cessna is the product 


of a completely different culture.” Which is 
clear the minute Shaun White steps up to 
the plane. “Dude, I so want one of these!” 
he says, tossing his mane of red hair. “I've 
always wanted to fly, and I could get to Mam¬ 
moth in, like, an hour. Then I'd really be the 
Flying Tomato!” 

ack on lake Isabella, as the A5 motors 
out to the middle of the water, Steen 
Strand and his design team watch with 
surprising calm. “To design an airplane 
that consumers want in a flight-weight 
vehicle is hard,” says Matthew Gionta, Icon's 
VP of engineering. He spent 13 years at 
Scaled Composites, Burt Rutan's aerospace 
company. He was slated to lead the design 
of SpaceShipTwo when Hawkins brought 
him to Icon. 

First of all, the A5's cockpit had to be 
roomy, but the fuselage aerodynamic. As an 
amphibian, it needed a tapering, knife-edged 
lower hull so it could hydroplane quickly, but 
it also had to be stable and wide enough to 
swim and jump from. Then, making it trailer- 
able meant giving it folding wings, which 


add weight and complexity the same way a 
hardtop convertible weighs down a car. “The 
laws of physics don't change,” Gionta says. 
“And a lot of airplanes aren't very easy to 
fly. With this, every force has to be the same 
in pitch and roll so it's smooth and fun and 
predictable.” Gionta looks out at the water 
and the taxiing plane. 


Seconds later, the A5 rises up on its hull. 
And then, with no apparent effort, it lifts 
from the water like a gull. “Nice,” Strand says. 

Behind the stick, Karkow makes a long, 
wide loop, just 10 feet above the lake's sur¬ 
face, and then slides smoothly back down 
onto the water. It takes all of 90 seconds. 
“Totally badass!” Hawkins barks. “We've 
got a Porsche 911!” 

Two hours later, Karkow takes the plane 
up again. It's another short hop, but this 
time he rises 70 feet off the lake and swings 
a lazy circle around us. The A5 looks steady 
and smooth, a solid piece of professional 
engineering. Karkow brings it lower and 
banks into a gentle turn, taking one more 
small circle before dropping back onto 
the lake with a splash, to more cheers and 
whoops. “No surprises at all,” he says as 
he climbs out of the cockpit. Which is what 
every engineer wants to hear. 

There's a long test program ahead, but 
for now Hawkins is armed with proto¬ 
types and a video that he can take to Osh¬ 
kosh to generate buzz and orders. (He'll 
get 70 at the air show a couple of weeks 
later.) Despite his market 
research, no one knows if 
fun-loving guys outside the 
Oshkosh crowd will actu¬ 
ally buy A5s, especially 
in the midst of a global 
financial meltdown. “The 
economy is terrible right 
now,” says Joel Peterson, 
chair of JetBlue Airways 
and an Icon investor, “but 
there are enough pilots out 
there that even if he gets a 
small market share, it'll be 
enough. And anyway, Kirk 
is an extreme-sports guy, 
and no one personifies the 
market like him.” 

As the airplane slides 
from the lake onto its 
trailer, Hawkins splashes 
around the shore shaking 
hands. Then he gathers 
his staff for an important announcement. 
“We're out here on the water,” he says, “and 
we've got two jet skis and a speedboat. Any¬ 
one wanna go wakeboarding?” El 
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Contributing editor carl hoffman 
(carlhoffmn@earthlink.net) wrote about 
Canadian diamond mines in issue 16.12. 


to fly it, like driving a great sports car.” 

Using his biz school assignments as an 
excuse to do market research, Hawkins 
became convinced of an “enormous pent- 
up demand” for light aircraft, and the 
industry naturally welcomed his enthu¬ 
siasm. “Cessna wants more share of the 
same old market,” says Dan 
Johnson, president of the 
Light Aircraft Manufacturers 
Association. “Icon wants to 
break into a whole new one.” 

Hawkins' approach to start¬ 
ing an aerospace company was more Boing 
Boing than Boeing. In a class called Ambi¬ 
dextrous Thinking, he met an ex-banker 
named Steen Strand, who would later invent 
a skateboard that could slide and skid like a 
snowboard. Dubbed the Freebord, it went 
on to sell 70,000 units; Hawkins brought 
him in for that cult design expertise. “I 
wasn't a pilot, and that seemed a big no-no 
to me,” Strand says. Before he can explain 
how he got over that obstacle, our conver¬ 
sation is interrupted by pulsing music and 
flashing lights; it's time for the unveiling. 
Hawkins whips off the black 
shroud. There's the A5, painted 
in gleaming silver and red. 

“Every switch and button on 
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Cancer 


CONTINUED FROM PAGE 89 


detected a huge number of early cancers— 
10 times as many as they would expect to 
find without scanning. In that regard, the 
scans did their job as a screening test. And 
as expected, the number of surgeries based 
on those diagnoses jumped. But when Bach 
looked at the resulting mortality rates, he 
found essentially no difference between 
those who received a CT scan and 
those who had not. Despite the addi¬ 
tional surgeries, just as many peo¬ 
ple were dying as before. And in 
this regard, CT scans seemed to be 
a failure as a screening test—they 
didn't appear to save any lives at 
all. Bach's counter-research has 
kicked up a storm in radiology cir¬ 
cles, and various organizations now 
give conflicting recommendations. The NCI 
has started a major study to assess the true 
usefulness of CT scans for lung cancer; early 
results could appear this year. 

So if these aren't all lethal cancers, what 
exactly are the CT scans finding? Bach 
believes it's what some radiologists call 
pseudodisease. His theory is that lung can¬ 
cer may come in at least two forms: fast¬ 
growing, lethal tumors that appear 'Tike 
a meteor" and spread quickly, and slow- 
growing masses that are essentially benign. 
This isn't the same thing as an imprecise 
test turning up false positives or false neg¬ 
atives—on a molecular level, these are real 
cancers. They're just not the kind of tumors 
that would eventually kill a patient. Oncolo¬ 
gists call this cancer heterogeneity, and it's 
one more riddle that seems to be at work 
across Canary's research. Heterogeneity is 
a factor in prostate cancer, which many men 
have but few will die from. And it looks to be 
a factor in ovarian cancer, too. Indeed, Urban 
believes the most deadly type of that disease 
may not start in the ovaries at all; it may be 
another kind of malignancy that starts in the 


fallopian tubes. By the time it appears in the 
ovaries, the disease has already progressed. 

The issue of heterogeneity leads directly 
to a central quandary for early-detec- 
tion researchers: What is the baseline for 
growths and tumors in the human body? In 
other words, how do we distinguish between 
what's normal—which would include can¬ 
cers that aren't lethal or that our immune 
system can remedy—and abnormal, defined 
as cancers that are lethal and demand inter¬ 
vention? Remarkably, the question of what 
constitutes normal has been neglected by 
medicine. But for early detection to work, 
groups like Canary will have to establish that 
baseline. Otherwise, high-resolution imaging 
may cause more trouble than it's worth. A CT 
scan may offer a profound window into the 
body. But it tends to find both kinds of can¬ 
cer. So as a tool for early detection, it's still 
too blunt an instrument. 


a further exploration of his needle-in-a- 
haystack problem for finding biomarkers in 
the blood, an analysis that complemented 
Gambhir's mathematical model. 

And Gambhir gave an update on a new 
imaging technique to suss out a tumor. Based 
on ultrasound imaging, the approach is a high 
tech/low tech hybrid. Ultrasound, of course, 
has been around for decades. But Gambhir's 
lab has crafted a way to transform it from a 
relatively imprecise tool that displays gen¬ 
eral anatomical information into a precise 
one that can discern details on the molecu¬ 
lar level. First the patient is injected with 
a chemical agent designed to seek out and 
attach to specific proteins on the surface of 
a tumor. Each of those molecule is, in turn, 
attached to a microbubble that acts as a sig¬ 
nal. When an ultrasound wand sweeps over 
the area, the microbubbles vibrate, creat¬ 
ing a sharp image that pinpoints a tumor as 


WE WANT MEDICINE TO FOLLOW CLEAR 
LAWS AND MECHANISMS. BUT IN 
REALITY, IT'S ALMOST ALWAYS MORE 
CALCULATION THAN DIVINATION. 


In late September, Don Listwin assembled 
the ovarian team in Montana for a biannual 
progress report and brainstorming. The 11 
experts flew in from Seattle, Southern Cali¬ 
fornia, and the Bay Area to gather at the 
vacation home of Don Valentine, the venture 
capitalist who also happens to be Listwin's 
father-in-law. Standing in the living room 
of his lodge, beneath a massive buffalo head 
mounted over the fireplace, Listwin began 
the meeting by noting the date. It was seven 
years, to the day, since his mother had died. 
And it was six years since he'd made his first 
investment in early detection research, with 
a grant to fund Urban's lab at the Hutchin¬ 
son Center, and four years since the start of 
the Canary effort. After all that time, Listwin 
told the group, "we've made progress. I still 
think we can get there by 2015." 

Over the next couple of days, team mem¬ 
bers took turns updating one another on 
their snags and successes. Urban and McIn¬ 
tosh noted that they'd made headway with 
two biomarkers, MMP7 and HE4, which could 
work in unison with CA125 as part of a panel 
test for ovarian cancer. Brown ran through 


small as 2 millimeters in animal studies. The 
ultrasound technique, Gambhir explained, is 
significantly more promising for early detec¬ 
tion than CT scans because the microbubbles 
affix only to a certain kind of cell. Thus, it pro¬ 
vides not just anatomical information (what 
a growth looks like) but molecular data (what 
it's made of). "It shows us what we want," 
Gambhir told the group. "It's tumor-specific 
information at the molecular level." What's 
more, it's cheap, because it piggybacks on an 
already ubiquitous and inexpensive imaging 
technology. Pending FDA approval, Gambhir 
plans to start human trials this year. 

Listwin was ecstatic. "This is a big deal," 
he said eagerly, in contrast to Gambhir's 
more clinical tone. "This is the beauty of a 
two-stage test. You don't go screening-to- 
scalpel. You've got to have part two. And 
that's what Sam has here." 

Screening-to-scalpel, where a single posi¬ 
tive test is immediately followed by surgery, is 
standard procedure for most diagnostic tests. 
But Listwin argues—and Canary research¬ 
ers uniformly agree—that it's a dangerous 
reflex, leading to the possible overtreatment 
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already common for prostate cancer. A two- 
stage test, on the other hand, subjects all posi¬ 
tives to further inspection. The beauty of the 
idea is that it works algorithmically, because 
one test increases the predictive value of the 
next. In the UK, researchers have studied the 
effectiveness ofvarious early-detection tests 
for cancer since the 1980s. One-off tests, such 
as ultrasound, showed some promise for the 
early detection of ovarian cancer, but the pre¬ 
dictive value of a positive test—the likelihood 
that a positive test is, in fact, a true case of 
disease—was abysmal. Among surgeries fol¬ 
lowing a positive ultrasound, only one in 50 
procedures found a true case of cancer. The 
rest were unnecessary. 

More recently, Ian Jacobs, a gynecologist 
and oncologist at University College in Lon¬ 
don, has researched whether a two-stage 
test might improve that hit rate, even with 
standard technologies. In Jacobs' study, 
women were first given a blood test for 
CA125. Those who showed a high level of 
the protein then received a normal ultra¬ 
sound scan. An algorithm used these test 
results to select women for possible surgery. 
The research showed that the true positive 
rate among surgery cases had improved by 


an order of magnitude, with one in three 
surgeries revealing a true cancer. That still 
means, of course, that unnecessary opera¬ 
tions outnumbered necessary ones. But the 
study demonstrates the potential impact of 
a two-stage system, even when deployed 
with fairly rudimentary tools like ultrasound 
and a one-marker test. Jacobs, whose work 
is often cited as a model by the Canary team, 
is now doing a further study that aims to 
answer the question of whether screening 
actually saves lives. 

The challenges that linger around early 
detection reflect a larger disconnect between 
how we want medicine to work and how it 
actually does. When we go to the doctor, we 
expect a definitive diagnosis—a true verdict 
of what's wrong. Having that, we expect a 
clear prognosis—an expert prediction of 
what's going to happen. But the thing is, no 
matter how brilliant your physician may be, 
these things always boil down to a guess- 
informed by lab tests and experience, per¬ 
haps, but still a guess. We want medicine to 
be deterministic, to follow clear laws and 
mechanisms. But in reality, it's almost always 
probabilistic, more calculation than divina¬ 
tion. There is no certainty in medicine. Early 


detection, which is steeped in probability pre¬ 
dictions and statistics, just makes these cal¬ 
culations more transparent than we're used 
to encountering. Short of running a complete 
molecular breakdown of the human body 
(which remains impossible), early detection 
will always be a numbers game. 

For a disease like cancer, so often seen as 
a death sentence, early detection promises 
a trade-off. At first, it makes things more 
complicated. It introduces more doubt and 
complexity into an already complicated equa¬ 
tion. But in return, early detection promises 
that this doubt can be quantified, that these 
new variables can be broken down into met¬ 
rics, analyzed, and factored into our health 
decisions. Early detection proposes that the 
result of this calculation—complicated and 
ambiguous as it is—will yield better results 
for individuals and for their families. In 
exchange for a modicum of doubt, it offers a 
maximum opportunity for hope. D3 
/////////////////m^^^ 

Deputy editor thomas goetz (thomas 
@wired.com) wrote about the Personal 
Genome Project in issue 16.08. He has a 
new blog about health and medicine at 
www.thedecisiontree.com. 
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Okoniewski; Spindler, Jobs 1996, Amelio, Jobs 
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expanded from banks to credit card transac¬ 
tion processing centers, as well as small res¬ 
taurants and retailers, where he became an 
expert at smuggling sniffers onto point-of- 
sale terminals. He distributed price lists to 
potential buyers: $12 for Visa Classic, $19.50 
for Visa Gold, $16.50 for MasterCard, $36 for 
American Express. Inquire for volume dis¬ 
counts. Within a year, CardersMarket had 
signed up 1,500 buyers, sellers, and scene- 
sters, as many as any of its rival sites. 

Butler wanted more. A fluent Russian 
speaker—a young Mongolian immigrant 
named Tsengeltsetseg Tsetsendelger—was 
brought in to help snag users from Russian 
and Ukrainian forums. As the operation grew, 
Aragon worried that Butler was losing focus 
on the ultimate goal, the big score that could 
catapult them both out of the crime business 
for good. But while Aragon craved a return 
to life as a legitimate entrepreneur, he saw 
Butler indulging his aggressive tendencies. 
Butler wasn't looking to escape the criminal 
underworld—he had new plans to rule it. 

Butler spent months plotting to infiltrate 
and overtake his four competitors, culminat¬ 
ing in the two-day hackfest in his overheated 
safe house high above the Tenderloin. The 
sites blinked out of existence, their thou¬ 
sands of forum posts later rematerializing 
on CardersMarket. Iceman now had upwards 
of6,000 users on his site, making it by far the 
biggest carder site on the Internet. 

To cope with the inevitable backlash and 
the increased workload, Butler relied on 
a new admin, Th3C0rrupted0ne—a well- 
regarded hacker who had helped run some of 
the sites Butler absorbed. But not all ruffled 
feathers were so easily smoothed. Carders¬ 
Market banned David “El Mariachi" Thomas, a 
former FBI operative, from the site. The black¬ 
balling sent Thomas into a rage. On public 
forums, he accused Iceman of working with law 
enforcement, calling him “Officer Ice" and “a 


fucking piece of shit on my shoes" and threat¬ 
ened to put a contract out on Iceman's life. 

The scuffle exposed a side of Butler that 
nobody had seen since Idaho. “You better 
pray to your god that I am never outed," 
he responded. “Because not only will you 
look like even more of a jackass than you 
already do, but then I will have no inhibi¬ 
tion about coming over and wringing your 
snitch punk neck." 

Thomas wasn't the only one gunning 
for Iceman. In October 2006, a USA Today 
reporter contacted Butler for a story about 
the CardersMarket takeover and the fear that 
the consolidation could spark a new wave of 
cybercrime. Butler, as Iceman, told him that 
CardersMarket was just a service he offered 
to the public, like craigslist. “You don't see 
me... engaging in any commerce." 

Butler's comments didn't make it into the 
piece, but Aragon was apoplectic when he 
heard about them. He had watched as Butler 
burned hours squabbling with critics in the 
underground and pulling unprofitable, altru¬ 
istic hacks like razing a kid-porn site. Now 
he was giving press interviews? “You've lost 
your fucking mind," Aragon told him. 

On September 29, 2006, some 500 
employees of Capital One received an email 
from a reporter for Lending News named 
Gordon Reily, seeking an interview about 
“the recent leak of customer records from 
Capital One." In the email, Reily said he got 
their name from a report that ran in Finan¬ 
cial Edge and included a link to the original 
article. When the recipients clicked on the 
link—as about 125 of them did—they were 
sent to a blank page. While they puzzled over 
the empty site, a hidden payload rocketed 
through Capital One's firewall and onto their 
machines. In reality, there'd been no data 
leak at the fifth-largest US credit card issuer; 
but Reily—or someone using that name— 
was working on making one happen. 

When Capital One security officials 
learned about the scam, they called the 
FBI, which referred it to the National Cyber- 
Forensics and Training Alliance. Founded in 
2002, the nonprofit NCFTA acts as a Justice 
League for hacking, pulling FBI specialists 
and security personnel from banks and tech¬ 
nology companies to share best practices 
and intelligence. The FBI agents weren't 
surprised to find that financialedgenews 
.com had been registered under an alias. But 
when they investigated the account records, 


they discovered it had been registered from 
the same account as another site they'd been 
watching: CardersMarket.com. 

The Feds had some history with Iceman, 
the mysterious founder of CardersMarket. 
In 2006, one of their agents, after months 
of work, had won a coveted admin spot on 
DarkMarket under the alias Master Splynter. 
The government was preparing a massive 
sting—its biggest since Operation Firewall- 
through the site when, out of nowhere, Ice¬ 
man shut it down and absorbed its members 
into CardersMarket. Not only that, he had 
traced Splynter's IP address to NCFTA offices 
and was telling everyone in the underground 
about the embryonic sting. Now the Capi¬ 
tal One attack implied that Iceman wasn't 
just hosting a scurrilous Web site for cyber¬ 
thieves. He seemed to be a thief himself, and 
a sneaky one at that. 

Butler acted as if he knew the Feds were 
after him. In November 2006, he declared 
Iceman's retirement and let it be known that 
he had handed control of CardersMarket to 
Th3C0rrupted0ne, then secluded himself. 
Soon he took back the site under another 
handle, Aphex. He boosted his physical 
security, switching safe houses to become 
a moving target. 

But the Feds were working on a secret 
asset: Jonathan “Zebra" Giannone, the prom¬ 
ising young hacker who had served as one 
of CardersMarket's first admins. Zebra had 
made a fatal mistake in June 2005, when 
he sold 21 Bank of America platinum card 
numbers to Gollumfun for $600. Unbe¬ 
knownst to Zebra, Gollumfun—whose real 
name was Brett Shannon Johnson—had 
recently been popped passing counterfeit 
checks in Charleston and agreed to serve as 
an undercover informant; he'd been working 
out of the Secret Service's Columbia office. 
Butler had sniffed out the rat quickly and 
banned him, but not in time to save Zebra. 
On March 8, 2007, the kid was found guilty 
of wire fraud and identity theft. 

Zebra was summoned from his cell in the 
Lexington County jail in South Carolina a 
week after his trial. He instantly recognized 
the Secret Service agents: Bobby Kirby and 
Brad Smith had been Gollumfun's handlers. 

“We want to know who this guy Iceman 
is," one of them demanded. 

The agents called Zebra's lawyer, who con¬ 
sented to an interne w in the hope of winning 
leniency for his client. In a series of meet¬ 
ings over the | continued on page 126 
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next three weeks, authorities say, Zebra told 
them everything he knew: Iceman lived in 
San Francisco, did a brisk business in dumps, 
sometimes used the alias Digits to sell his 
goods, and, most crucially, had a partner 
named Christopher Aragon. 

The Secret Sendee didn't know much about 
Aragon, but the FBI had a file on him. Back in 
2005, Jeff Norminton had been nabbed on a 
new fraud charge in Orange County. While 
locked up, he willingly told the FBI all about 
Aragon and his partner Max Butler. Investi¬ 
gators never acted on the information. Now 
all the Feds had to do was get enough solid 
evidence on Aragon for a search warrant. 

A month later, someone else beat them to 
it. On Saturday, May 12, Aragon was busted 
by the local police at a Bloomingdale's 20 
miles from his house in Capistrano Beach, 
California, along with an associate who was 
buying handbags with his fake cards. The 
detectives got a search warrant for his home 
and a nearby warehouse and collected hun¬ 
dreds of cards, a computer, counterfeiting 
gear, and tasting portions of cocaine, pot, 
and ecstasy. Using Aragon's meticulous busi¬ 
ness records as a road map, they swept up 
his cashers and other confederates, mak¬ 
ing seven more arrests, including Aragon's 
wife, Clara, who had been fencing handbags 
on eBay. His mother took custody of the two 
boys, now 6 and 9. 

Aragon's arrest appeared to frighten Butler. 
He deleted Aragon's CardersMarket account, 
ditched his cell phone, and found yet another 
safe house—the Oakwood Geary Courtyard, 
a corporate apartment building back in San 
Francisco's Tenderloin district. On June 7, 
Butler checked out a red Mustang from his 
neighborhood Zipcar, loaded it with a com¬ 
puter and bag, and drove to the Oakwood. He 
didn't notice the Secret Sendee agents watch¬ 
ing from the street as he moved in. 

A month later, Butler jolted awake, shot 
upright in bed, and blinked fretfully into the 
darkness of his apartment. It was his girl¬ 
friend, Charity Majors; she had crawled into 
bed next to him, trying in vain not to wake 
him. Butler was growing more tense every 
day; he had stopped exercising, and his health 
was suffering. "Sweetie, you can't keep doing 
this," Majors murmured. “ You're losing focus 
on who you are and what you're doing." 


"You're right," he said. "I'm done." 

It was time to get out. Butler's supervised 
release was over, and getting a job would be 
easier now without his probation officer look¬ 
ing over his shoulder. But he couldn't bring 
himself to just abandon CardersMarket, and 
he didn't trust any of his remaining admins 
to take the reins. Even Th3C0rrupted0ne, 
who was devoting 14 hours a day to the site, 
sometimes behaved suspiciously. 

Butler didn't know it, but he was running 
out of time. In July and August, the Secret Ser¬ 
vice interviewed Tsetsendelger, his former 
Russian interpreter, who was on probation 
after getting caught with Aragon-produced 
gift cards at an Apple store in Emeryville, 
California. Meanwhile the FBI won a secret 
court order that allowed agents to moni¬ 
tor the IP addresses of visitors to Carders - 
Market's server. It was the modern equivalent 
of taking down license plate numbers outside 
a mob hangout, and the Feds knew it was 
no coincidence that several traced back to 
broadband subscribers living within a block 
of the Oakwood. Butler was accessing his 
neighbors' Wi-Fi, they figured. 

On Wednesday, September 5, Butler 
dropped Majors off at the post office and 
directed his cabdriver to the Oakwood. He 
rode to the fourth floor, unlocked the door, and 
crashed out on the bed for an uneasy slumber. 
At about 2 pm, the front door flew open and a 
half-dozen Secret Sendee agents rushed the 
room, guns drawn. They handcuffed Butler 
and transported him to the nearby federal 
building for questioning. Two of the agents 
were dispatched to Majors' apartment. They 
told her what happened and took her to say 
good-bye to Butler. "I'm sorry," he told her 
when she walked in. "You were right.” 

Months later, Aragon's lawyer gave him 
some bad news. The Secret Service had 
cracked Butler's crypto and knew more about 
the hacker than Aragon did—which meant 
Aragon would probably never be offered a 
deal, even if he wanted one. Even more trou¬ 
bling, the lawyer said Butler had about 1 mil¬ 
lion credit card numbers on his hard drive. 
Aragon was shocked. All those years they'd 
spent searching for one big score, and Butler 
was sitting on enough dumps to set them up 
for life. Butler never said a word to Aragon. 

Aragon's anger faded as he realized the 
implications for Butler. A million dumps; 
the sentencing equivalent of a $500 million 
heist. Butler was potentially looking at the 
first life sentence in US hacking history. 


“I couldn’t figure it out; what is this guy 
doing? Why doesn't he just go get a job? 
Then it dawned on me, many years later: 
Max just likes to hack." 

Christopher Aragon is in a jail-issue V-neck 
at the Orange County Central Men's Jail, a 
grim lockup in the flat, sun-baked center of 
Santa Ana, California. He's been studying 
the Bhagavad Gita and reflecting on his life, 
his friendship with Butler, and the choices 
that have brought him to the precipice of a 
final plunge into the justice system. 

Seven members of Aragon's old crew have 
pleaded guilty and received sentences rang¬ 
ing from a few months to seven years. His wife 
is about to finish her time. Aragon is alone: 
His bank robbery arrest as a young man and a 
related conviction for stealing a getaway car 
count against him under California's Three 
Strikes law. He's awaiting trial and, if con¬ 
victed, could face 25 years to life. 

Across the country in a holding facility near 
Pittsburgh, Max Butler has it even worse. He 
has spent a year in prison awaiting trial. The 
only deal prosecutors have offered is 30 years 
instead of life. His lawyer tried to get Butler 
released on bail, but the judge refused after 
the Feds speculated that Butler was sitting on 
vast stores of hidden cash and could easily use 
his contacts to disappear with a new name. To 
prove he was a flight risk, they played their 
trump card: messages between Butler and a 
Secret Sendee informant who had infiltrated 
CardersMarket. In them, Butler revealed the 
steps he took to cover his tracks after Ara¬ 
gon's arrest—showing his ability to assume 
fake identities and evade law enforcement. 
The name was blacked out, but the messages 
left little doubt as to the snitch's identity. 
Th3C0n*upted0ne's handle, it turns out, may 
have had dual meaning. 

To his friends, Butler seems at peace with 
his confinement, as if he feels he deserves 
to be in jail for a while. He speaks daily with 
Majors, in long conversations more intimate 
than any they had while he was immersed in 
his double life. And he has made some like- 
minded acquaintances in the joint. They've 
started a Dungeons & Dragons campaign 
together. But this time, he isn't thinking 
about what he's going to do when he gets out 
of prison. Finally, it seems like Max Butler 
has nothing left to prove. 03 
/////////////////////////^^^^ 

kevin poulsen (klp@well.eom) isasenior 
editor at Wired.com, where he edits the blog 
Threat Level 
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